CQ is pleased to present the first of 

a monthly feature written by the 

well-known author, W6SAI. Bill is the 

editor of the highly regarded Radio 

Handbook and the author of the Beam 

Antenna Handbook, All About 

Cubical Quad Antennas, The Wire 

Antenna Handbook, and others. He 

* has written over 100 technical articles, 

BY WILLIAM I. ORR, *W6SAI many of which have appeared in CQ. 


Bill has desi i i 
“I should worry ..... I should care paid ae, aes Sig 


hould ‘lionai for military and commercial service, 
u a fide hinge ore pee and his antenna handbooks have at- 

C INOU GIE eee MURAD tained world-wide popularity. W6SAI 
I should marry another guy..... 


is also an active amateur, holding 
DXCC (260 countries) and also the 
operator at 3AQ@AF and KH6ADR. Bill 
promises us an interesting column, 
dealing with various aspects of anten- 
nas, California wines and other topics 
of interest to today’s radio amateur. 
[California wines?? — Editor.] 

His first column touches briefly on a 
new and interesting antenna design, 
and the ever-popular triband, trapped 
beam antenna. 


Pendergast leaned back in his chair, tossed 
the headphones on the operating table and 
stared out of the window of the shack. The 
childish chant floated into the room as if on 
the wings of a light breeze. 

“Good grief,” said Pendergast. “Look at 
that! Little girls jumping rope! I haven’t seen 
children jumping rope for 20 years. They’re 
all out sniffing airplane glue and slitting 
automobile tires now!” 

I looked out over Pendergast’s shoulder. 


*48 Campbell Lane, Menlo Park, CA 94025 


Fig. 1—The ZL-Special antenna (A) may be thought of as one cell of a long-periodic dipole array 
(B). Operational frequency of the ZL-Special is determined by element length (Z1) and spacing (S), 
both of which are adjusted for a unidirectional pattern. Phasing line provides proper phase 
difference between antenna elements. Beam is fed with balanced transmission line at points A-B. 
Log-periodic dipole array (B) consists of an array of dipoles with lengths and spacings arranged 
so that the electrical properties repeat periodically with the logarithm of the frequency. Good 
frequency independence can be obtained when the variation of the electrical properties over one 
period (and therefore over all periods) is small. Lengths and spacings are a function of included 
angle, a. Frequency limits of array are determined by lengths of longest and shortest elements. A 
single cell of the log-periodic dipole can be thought of as a simple ZL-special beam, operable over a 
very narrow frequency range. 
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Fig. 2(A)—Drawing of the G3PTN beam for 20 
meters, Basically, the antenna is a form of ZL- 
Special with the ends of the elements folded back 
in the form of a square. The antenna is fed witha 
1:1 balun and a 50 ohm coaxial transmission line 
at points A-B. The phasing line connecting A-B to 
C-D is a 86” length of 300 ohm TV-type “ribbon” 
transmission line, having a 180 degree twist in it. 
With the phasing line in place, element 1 is 
adjusted for minimum s.w.r. and element 2 is 
adjusted for best front-to-back ratio. Elements are 
constructed in trombone fashion so end sections 
can slide in and out of center sections 


He was right, a small knot of teeny-boppers 
were happily singing and jumping rope in 
cadence in a neighbor’s backyard. 

“The more it changes, the more it is the 
same,” I remarked. 

Pendergast turned around and reached for 
the headphones. “I suppose the same thing is 
true about amateur radio?,” he demanded. 

“Certainly,” I said. “History repeats itself. 
Some of the best new ideas are revisions of 
old ones. Rhigi in Italy was generating 
microwaves in the Gay Nineties, the mechan- 
ical filter was first described in 1924 and 
single sideband was in limited use about the 
same time.” 


Pendergast interrupted, “And there’s 
nothing new about antennas? How about the 
Log Periodic antenna? That’s a new one.” 


“Yes,” I agreed, “But the ancestor of the 
Log Periodic has been around for a long 
time. And there’s a new version of this oldie 
today.” 

“Oh?,” said Pendergast, turning off the 
transceiver and placing the headphones on 
the desk. “Tell me more. I’m an antenna 
nut, as you know.” 

I quickly drew a picture on the reverse 
side of the log book sheet (Fig. 1). “Here’s a 
sketch of the so-called ZL-special antenna. It 
isn’t very well known in the United States, 
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Fig. 2(B)—G3PTN’s 2 element “mini-beam” ready 


for action. Note that small stubs have been 
attached to element 1 to permit easy adjustment 
for minimum s.w.r. When properly adjusted, anten- 
na shows s.w.r. of about 1.1 at resonance (14.2 
mHz), with s.w.r. reaching 2 at 14.0 mHz and 
14.325 mHz. Input impedance of the antenna is 
close to 42 ohms, with a beamwidth of 70 degrees 
between the half-power points. Antenna design is 
covered by British Patent 26716, but amateurs 
may construct the beam for their own personal 
use. (Photo courtesy G3PTN). 


but it is quite popular overseas. As you can 
see, the ZL-special can be thought of as a 
single cell of a log periodic antenna, which is 
composed of a group of ZL-special cells 
connected in sequence. The main difference 
between the two antennas is.that each cell of 
the log periodic antenna is cut for a slightly 
different frequency, thus broad-banding the 
whole affair. This is a simplified viewpoint, 
of course, but it illustrates the validity of the 
ZL-special design. Basically, it is- two half 
wave elements spaced 1/8-wavelength and 
directly fed, with a 135° phase reversal stub 
between elements. The odd-ball phasing 
produces a unidirectional pattern. A prac- 
tical ZL-special beam has a front-to-back 
tatio of about 15 decibels and a power gain 
of about 3 or 4 decibels.” 

“Tve heard about the antenna, but I’ve 
never seen one,” said Pendergast. 

“Well, phased arrays of this type have 
never gained much favor among amateurs in 
the United States. The parasitic beam has led 
the field, since it provides somewhat more 
gain per element than an equivalent phased 
array.” I paused and reached for a magazine 
with a startling red cover. 

“What’s that?,”’ asked Pendergast. “The 
latest copy of Playboy?” 

“This is Radio Communication, the Jour- 
nal of the Radio Society of Great Britain,” I 
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Fig. 3—Dimensions for 
G3PTN beam antenna for 
10, 15, 20 or 40 meters. 


Phasing 
Band line 


[10 f as | 3o" | 33a" [at] sm" f 3i" [3o ù as | 
|as f sor f ase | ao [sr] ar [aoe | as" | enr | 
[20 | e | 6o | 6e" [m] 6s" | 62" | sor [ se | 
Leo fire" [rotor | n'o" fis" f ro'e" frora" fooro | wa" | 


replied, “A really great magazine. You 
should join the Society and get this publica- 
tion.” 

“Is it written in English?,” Pendergast 
asked. 

I gave him a withering look. “Written in 
the King’s English, as the saying goes. Don’t 
try to be humorous.” I turned to the June 
article by G3PTN. 

“Here it is,” I said. “The ZL-special 
antenna updated to 1973. The author has 
taken the original design, folded the ele- 
ments into a rectangular loop and has come 
up with a compact, 20 meter mini-beam that 
has a turning radius of about 7 feet. Boom 
length is only 11 feet, and the maximum 
‘wingspread’ of the beam is only 116”. 
That’s a pretty small beam antenna for 20 
meters.” 

Pendergast sniffed. “How does it per- 
form?” 

“Well, G3PTN built two models of the 
antenna and made over 1,000 contacts with 
them over a period of a year. He compared 
his antenna to a V-beam and concluded his 
array had a forward gain of about 4 decibels 
and a front-to-back ratio of about 10 deci- 
bels. Here’s what it looks like.” I drew a 
second sketch in the log book (fig. 2). 

“This is a top, plan view of the G3PTN 
array. The rectangular loops lie in the 
horizontal plane. They are made of %-inch 
diameter aluminum tubing for the center 
sections and %-inch diameter tubing for the 
outer sections. Personally, if I built it, I 
would use slightly larger tubing for increased 


strength. In any event, the two loops are 
supported from a boom made of 2-inch 
diameter aluminum tubing, 11 feet long.” 

“And the element supports?,” asked 
Pendergast. 

“Like this,” I said, rapidly drawing fig. 3. 
“The elements are clamped to a mounting 
plate by means of U-bolts and plastic insula- 
tors made of PVC tubing — you know, the 
plastic water pipe stuff. At the low voltage 
points, that is, where the feedline and 
phasing section are attached, the mounting 
plate may be made of aluminum. At the high 
voltage ends (the open ends of the elements) 
the mounting plate is made of insulating 
material, G3PTN used Perspex, whatever 
that is. I never heard of the stuff over here, 
but I suppose it is something like lucite.” 

I saw a glimmer of interest in Pendergast’s 
eyes, so I continued. “The ends of the 
elements that are in close proximity at the 
center are aligned with an insulating dowel, 
so the two loops are fairly rigid. Electrically, 
they are connected together by means of a 
phasing line. The line is an 86” length of 300 
ohm TV ribbon, with a half-twist in it. The 
combination of the twist and the line length 
provide the proper phase relationship be- 
tween the two elements. The feedpoint is at 
the junction of the phasing line and element 
A. The input impedance of the beam seems 
to be about 48 ohms, so G3PTN used a 50 
ohm coaxial line and a 1:1 ferrite balun for 
his feed system.” 

“Why the balun?,” asked Pendergast. 

“This is a balanced antenna and the 
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Fig. 4—Dimensions for 
original W3DZZ triband 
beam antenna (from 
Beam Antenna Hand- 
book). Original W3DZZ 
beam had a 24 foot 
boom and extra direc- 
tor and reflector for im- 
proved  front-to-back 


ratio on 10 meters. 
16-15-20 


DRIVEN ELEMENT 
InSULA 
‘om aoon 


Driven element was 
directly fed from a 
coaxial transmission 
line. The line was 
wound into a multiturn 
coil directly behind the 
driven element to act as 
a sort of balun, Anten- 
na feedpoint impedance 
was somewhat lower 


APEROMIMATE DIMENSIONS 
(INCLUDING TRAP LENGT) 
ELEMENT ranma 


W30ZZ BEAM 
10-15-20 


ALL TRAPS TUNE TO FREQUENCY 
WITH 20 LUE PARALLEL CAPACITY 


currents in both halves have to be symmet- 
rical. The proper way to achieve this is to 
use a balun, which provides a balanced 
termination for a unbalanced transmission 
line.” 

“Damned clever,” said Pendergast, care- 
fully gathering up the sketches after tearing 
the pages from my logbook. “This looks like 
a great beam antenna for the amateur who 
needs a ‘cover’ or ‘disguise.’ It isn’t much 
bigger than a channel 2 television receiving 
antenna.” 

“Right,” I said. “And a 10 or 15 meter 
version is even smaller. In fact, you could 
use this idea to build a 40 meter mini-beam 
that would only measure 22 feet by 23 feet 
in size. That’s about equal in overall area to 
a 3-element, fifteen meter beam.” 

“That would be a little more obvious,” 
said Pendergast. ‘‘But it is a great idea. Its 
awfully hard to be loud on 40° meters when 
you live on a city lot.” 

“Well, here are the dimensions for 10, 15, 
20 or 40 meters (fig. 3),” I said. “Take your 
pick.” 

“Any other pointers?,” asked Pendergast. 

“According to G3PTN element A should 
grid-dip to about 13.75 mHz and element B 
to 15.5 mHz with the phasing line removed. 
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than line impedance so 
s.w.r. never approached 
unity on any band. 


Also, changing the sides symmetrically by 
one inch changed the resonant frequency by 
about 100 kHz, At the frequency of reso- 
nance, the s.w.r. on the transmission line 
runs close to 1.1. S.w.r. is less than 2 across 
the 20 meter band. That pretty well sums it 
up, and I think it would be smart if you 
joined RSGB. It’s a fine outfit and they have 
a topnotch magazine..... in English,” I 
added. 

“Fair enough,” said Pendergast. He hesi- 
tated, then said, “I understand that you are 
going to write an antenna column for CQ.” 

“Yes,” I replied. “It seems so.” 

“Well,” Pendergast said, “I hope you cover 
some basic antenna designs that are popular 
on the ham bands, There’s a lot of confusion 
about Yagis and Quads and triband beams 
and too many self-appointed experts giving 
free advice on the air.” 

“It sounds as if you are setting me up asa 
target for brickbats,” I replied. “But I 
certainly will try and answer some of the 
more common questions. I guess a lot will 
depend upon the mail I receive, and the 
questions asked.” 

“Alright,” said Pendergast, “I’ll ask the 
first question. Who invented the trapped, 
tri-band beam for 20, 15 and 10 meters? 
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aluminum. You can make 


sure your antenna is mounted at the max- 


imum legal limit the right way, the Heights way. And remember, 
Heights towers are all aluminum, Heliarc welded for light 
weight. They're extremely rugged, and very easy to erect. 


Write for 12 page brochure giving dozens 
of combinations of height, weight and 
wind load. We think you'll be setting your 
operating conditions to new heights. 


HEIGHTS MFG. COMPANY 


Where did it come from?” 

I reached up onto the top shelf of the 
radio shack, the one over the window, and 
pulled down a dusty magazine. “Read this,” 
I said. 

“This is the August, 1940 issue of Elec- 
tronics magazine. On page 42 is an article 
entitled, ‘A Multifrequency Tuned Antenna 
System,’ written by Howard K. Morgan of 
Transcontinental and Western Air, Inc, The 
short article described a multi-frequency 
doublet used for reception of aircraft trans- 
missions. The multi-frequency effect was 
achieved by placing parallel resonant traps at 
critical places in. the doublet antenna. Un- 
doubtedly Mr. Morgan is the grandfather of 
the trapped beam antenna. As far as I know, 
this is the only reference to this antenna 
system published before World War II.” 

“We should erect a monument to Mr. 
Morgan,” said Pendergast. “I wonder if he 
was a ham, or not?” 

“No way of telling,” I replied. “In any 
event, in March, 1955 an article entitled, 
‘The Multimatch Antenna System,’ by 
W3DZZ appeared in QST magazine. This was 
the introduction of the famous W3DZZ trap 
beam, which is the direct father of today’s 


Almont Heights Industrial Park “AT” 
Almont, Michigan 48003 


triband beam antennas (fig. 4). So you see 
that the triband beam has a long history and 
the principle of the trapped antenna system 
was well known in 1940, over thirty-three 
years ago.” 
“How did the W3DZZ antenna work? Was 
it any good?,” asked Pendergast. 
[Continued on page 90] 


Fig. 5—The original W3DZZ trap element. This 
high-O trap is wound of #8 aluminum wire. The 
coil is 3” in diameter and 3” long. The 15 meter 
coil has seven turns (shown here); the 10 meter coil 
has five turns. The coaxial capacitor is at the right 
and is 20 to 24 pf. Inner dielectric projects about 
one inch beyond the outer tube to form a long 
path to prevent breakdown across the dielectric. 
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noise immunity characteristics. Reducing the 
capacitance will tend to reduce lock-in time, 
but will make the circuit more susceptable 
to noise. With the values shown I have never 
had the volume “reduce”’ except when an 
actual SSTV signal was being received. Deep 
QSB and strong QRM during an SSTV 
transmission will bring the volume back up 
again. I don’t normally find this objection- 
able because the picture is messing up at the 
same time, and I want to hear what’s going 
on, The loop bandwidth is too narrow to 
lock both 15 Hz, and 16 2/3 Hz line rate 
signals. If your DX SSTV contacts are solid 
enough so that you want this feature, a 
switch and a second 10K frequency adjust 
trimmer pot could be added. 


A Cheap “Balanced” Phone Patch 


When using VOX it is important that the 
signal going to the phone line (receiver 
output) does not reach the transmitter input 
many db higher than the incoming signal 
from the phone line. This is also true if you 
want to put both ends of a phone conversa- 
tion on the air at the same time. Most 
patches that separate incoming from out- 
going audio use expensive hybrid trans- 
formers, Figure 4 shows another approach. 
Basically, Q] acts as a buffer amplifier for 
the signal going to the phone line. The 
“secret” lies in the operation of Q1. 

The outgoing signal appears at the emitter 
of Q}; it also appears at the collector, but 
out of phase. It should be apparent that at 
some point on the BALANCE pot these 
out-of-phase voltages pretty well cancel out, 
and little of the outgoing signal reaches the 
input of JC}. Q] acts as a grounded base 
amplifier to signals from the phone line. 
With this type of amp, the emitter and 
collector voltages are in phase, so there is no 
cancellation and a healthy signal reaches the 
input of JC}. 

The BALANCE control should be adjusted 
for the deepest possible null of the outgoing 
signal at the JC) output, while making an 
actual phone call, The depth of the null will 
depend upon how flat the phone line im- 
pedance is across the audio band, and how 
reactive it is. I obtained a very adequate null 
with the circuit shown. If you want to do 
even better, or have a high capacitance 
phone line, try putting some trial capacitors 
from the collector of Q] to ground; then 
adjust BALANCE . (Try 0,02 or 0.033 mf as 
a start, and go up and down from there.) 

‘Til next month. Vy 73, Cop, WOORX 


90 © CQ è December, 1973 


Antennas [from page 63] 


“Yes,” I replied, “If was a good antenna. 
The boom was 24 feet long and the elements 
were very long for a trapped beam. The traps 
were made of airwound, aluminum coils, 
about 3 inches in diameter (fig. 5). The 
capacitor was a coaxial affair, made of two 
sections of aluminum tubing, with some 
kind of plastic poured between the tubes 
and allowed to set. Actually, the capacitor 
was the weak link in the design as the plastic 
broke down under the ultraviolet radiation 
from the sun. It crazed and cracked, mois- 
ture got into the cracks and eventually the 
capacitor blew up, especially if you were 
running high power. A lot of hams who 
swore by the W3DZZ beam rebuilt the 
capacitors with Teflon insulation, and some 
of these 15 year old beams are still going 
strong today. The W3DZZ design is a great 
beam for the home builder and if you have a 
junkyard of aluminum tubing and plenty of 
time, you can build a triband trap beam.” 


I rummaged in the drawer of the operating 
table and handed Pendergast a sketch of the 
W3DZZ antenna. 

“The big problem, of course, is building 
the traps so that they stand up in bad 
weather and making the whole assembly 
strong enough to withstand winds, It isn’t 
easy, but it can be done. Your reward is a 
beam having very efficient traps, very low 
loss, and — one would assume — a high 
figure of power gain.” 

“Is it difficult to adjust the traps?,” asked 
Pendergast. 

“No,” I replied. “The completed trap is 
grid-dipped to the design frequency. Place 
the trap in the open, away from metal 
objects, and grid-dip it, using loose coupling 
to the grid-dip oscillator. Monitor the oscil- 
lator in a nearby, well calibrated receiver. 
Make each measurement about 5 times and 
take the average figure from the 15 meter 
traps to 20.5 mHz. After adjusting the traps 
by squeezing and expanding the coil, the 
devices can be placed in the antenna ele- 
ments with no further adjustment.” 

“Why are the traps tuned outside the low 
end of the ham bands,” asked Pendergast. 

“A good question,” I replied. “The only 
answer is that it has been found by experi- 
mentation that best antenna operational 
bandwidth and lowest s.w.r. across the band 
is achieved when the traps are tuned up just 
outside the low frequency end of each band. 
Maybe it is because the trap has physical 
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length to it, which tends to lower the 
measured frequency below the actual reso- 
nant frequency of the trap, assuming it had 
no physical size..... or something.” 

“You don’t sound very sure of yourself,” 
observed Pendergast. I laughed. “My motto 
is, ‘Often in error, never in doubt.’ My 
information is free, so take it for what it is 
worth.” 

We stood up and looked out of the 
window of the radio shack. The sun was 
beginning to set now. The little girls were 
still jumping rope on the soft grass and their 
chant floated in the open window..... 


“Down by the ocean..... down by the sea 
Johnny broke a bottle and blamed it on me. 
I told Ma..... Ma told Pa 


Johnny got a spankin’ so ha, ha, ha!” 
DX [from page 73] 
QSL Information 
The following QSL information is 
courtesy of “The West Coast DX Bulletin”. 


A35FX—Via ZL2AFZ 
AS1PN—Via WIJFL 
CN8BO-Via W4GKE 
CR7GJ—Via W3HNK 
CR8AM-—Via WB6BGO 
C31HB—Via DL8NU 
C31GW-—Via FSEQ 
CT2BG-—Via WA2BCK 
C31BL—Via F3KJ 
EL4B-—Via K8LUH 
EP2DO—KL7BJW 
FOAVG/FC—Via DKSOS 
FB8XC-—Via F2MO 
FB8XZ—Via F2MO 
GC3PYK-—Via WAIKYW 
HZ1TA—Via HZ1HZ 
HLOVR—Via K4CIA 
HI8LC—Via W2KF 
IBOPV—Via IOPV 
JW1SO-Via LAIRO 
JTØAE-Via OK3YAO 
JDIAIV—Via JA3GZN 
KC6SX—Via JH1 EOG 
KB6CU-—Via WB6IKI 
KJ6DI—Via K4RHU 
KH6HDB/Kure— 

Via WA3HUP 
MP4BJR—Via K9KXA 
MP4BIN—Via WB2FVO 
OZ8WH-Via W2BBK 
OXS5AY—Via KOYPW 
PJ8AA—Via W2BBK 
SVOWY—Via KOUOP 
TU2DO-Via WA2DHF 
TU2DV—Via WA6NFC 
TU4AG~—Via WA6NAM 


VP1EG—Via K7DVK 
VK9DH-—Via W6LYC 
VK9MC—Via K6ZDL 
VK9DV—Via WA7OMZ 
VP2KX-Via WA2IUV 
VP2VAV—Via K4CDZ 
VS5MC—Via DKSJA 
WP2MAP-— Via K2JOX 
XW8FB-—Via W3KT 
YJ8BD—Via I0IJ 
YK19K—Via OK2QF 
ZF1KXJ—Via WAOKXJ 
ZF1FBI—Via WA2FBI 
ZD9GC-—Via ZS6XO 
ZS3AK—Via DJ9FH 
ZK1AI—Via W6KNH 
ZK1TA—Via W6KNH 
3V8CA~—Via F6CLW 
3D2FM-—Via W7 YBX 
3A2GX-Via ILALX 
3B6CF-—Via JEICKA 
4M1A—Via YVILA 
4X4BL-—Via WB2EDV 
5R8AC—Via W3ABC 
5W1AU—Via W6KNH 
7P8AM-—Via G3SGK 
7Q7DW-Via G3AWY 
8PGAC—Via 4S7YL 
9G1HE-—Via VE3FCL 
9M8FDS-Via GW30JB 
9U5CR-Via ONSTO 
9X5VA-—Via W2PPG 
9X5NA-—Via W7LFA 
DA1SI-—Via C. Signer, 
Box 775 FSB, APO 
NY 09742 
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BY WILLIAM I. ORR, W6SAI 


+ 

UBICAL Quad-Topic Number One!” read 
the headline in the December, 1948 issue of CQ 
magazine. And the headline is true today, for 
the Quad beam antenna is still a topic of conver- 
sation whenever DX operators gather, in person 
or on the air. 

It is interesting to review the story of the Quad 
and to examine some of the more exotic ver- 
sions of this popular antenna that have evolved 
over the years. A search of the literature reveals 
no information published on the Quad before 
World War II. Research conducted by W6SAI 
some years ago indicated that the Quad antenna 
concept was the brain-child of W9LZX, who at 
that time was the chief engineer of shortwave 
broadcast station HCJB in Quito, Ecuador*. 


*48 Campbell Lane, Menlo Park, CA 94025. 


1Orr, “All About Cubical Quad Antennas”, 
Radio Publications, Inc. Wilton, Connecticut. 


Fig. 1 — Cubical Quad c 


antenna of W9LZX was 
derived from “pulled- 
open” folded dipole. 
(A) Two-wire dipole 
and four-wire dipoles 
are opened into single- 
turn and two-turn 
Quad loops (B). Equi- 
valent points on the 
antennas are labelled 
for clarity. 
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Feedline 
TWO-WIRE DIPOLE 


The Quad was thought up to solve some an- 
tenna problems that were unique to HCJB and 
other tropical shortwave broadcast stations, As 
HCJB operated on several shortwave bands, 
numerous beam antennas were needed and these 
had to be as compact as possible due to the un- 
availability of land for an “antenna farm.” 

The first solution was to try a parasitic Yagi 
antenna, which was a failure as the combination 
of high transmitter power and the high-Q an- 
tenna produced destructive corona discharges 
about the tips of the antenna elements in the 
humid, tropical atmosphere. 

The solution derived by W9LZX was to design 
a beam antenna that—quite literally—had no 
end tips to the elements. The loop, or Quad ele- 
ment, was the answer. The concept was derived 
from a folded dipole, fig. 1 (A). W9LZX 
“pulled open” the dipole to form a diamond and 
added a parasitic reflector element to it, fig. 1 
(B). 


Amateurs Use The Quad on Ten Meters 

The antenna proved to be a success and word 
of the new design was quickly spread by the 
amateur operators at HCJB. The first amateur- 
built Quad antennas appeared during the period 
1947-48 on the 10 meter band and, in the winter 
of 1948, both CQ and OST magazines printed 
the first build-it-yourself Quad information that 
dispelled some of the fanciful rumors about the 
antenna, The November, 1948 QST article dis- 
cussed the theory of operation of this unique 
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antenna, fig. 2. 

The HCJB design was adapted from a four- 
wire folded dipole and both reflector and driven 
element of the original Quad were double loops, 
to boost the radiation resistance of the antenna 
high enough to match a two-wire, 600 ohm 
transmission line, popular in those dear, dead 
days of shortwave radio. The QST article re- 
ported that a model Quad built for 144 mHz 
tests provided about 7.5 decibels power gain over 
a reference dipole. The article also voiced the 
suggestion that there appeared to be no reason to 
use a two-wire configuration for the reflector, as 
it was only an expedient to make the input im- 
pedance of the driven element assume a desired 
value. 

The December, 1948 CQ article dealt more 
with the nuts-and-bolts construction of a prac- 
tical 10 meter Quad beam, rather than with the 
theory of operation, fig. 3. The article discussed 
the 10 meter Quad design of W8RLT. The 
theoretical gain of the Quad was estimated to be 
5.5 decibels, but CQ noted that the claimed gain 
approached 11 decibels! Viewed in the light of 
today’s experience with the Quad, it appears that 
the actual gain of a properly adjusted 2 element 
Quad is in the vicinity of 7 decibels. 

The Quad antenna continued to be a popular 
amateur array until the “tri-band,” trap-tuned 3 
element Yagi beam arrived upon the scene. It 
quickly eclipsed the single band Quad, until it 
was later found that three Quad antennas could 
be interlaced on one structure for operation on 
20, 15 and 10 meters. 

Today, the Quad antenna is as popular as 
ever, and this column investigates some of the 
more interesting applications of this unusual 
antenna. 


The “Pulled Open” Folded Dipole 


The idea of the “pulled open” folded dipole 
conceived by W9LZX was a valid principle. 


Fig. 2—Quad drawing shown in November, 1948 

QST magazine. Two-wire loops were used for both 

reflector and director, with adjustment stub pro- 

vided in reflector loop. Model Quad was tested on 

2 meters and judged to have a power gain of 7 
decibels over dipole. 


Two- and four-wire dipoles opened in this fash- 
ion are shown in fig. 1 (B). The radiation resis- 
tance of either loop is lower than that of the 
parent dipole. The radiation resistance of the 
two wire dipole is about 288 ohms and that of 
the resultant single turn loop is about 140 ohms. 
The figures for the four wire configuration are 
about 1200 ohms and 600 ohms, Each diamond- 
shaped loop provides a power gain of about 1.4 
decibels over a dipole, or 3.2 decibels gain over 
an isotropic radiator. 

The folded dipole may be distorted into a 
square or a circle, or any other open shape and 
the characteristics will remain reasonably close 
to those exhibited by the diamond-shaped loop. 


Fig. 3—CQ maga- 
zine provided con- 
struction data on 


Quad built by 
WE8RLT in Decem- 
ber, 1948. Dimen- 
sions shown are 
for 10 meter band. 
Reflector was 
tuned by combin- 
ation of adjust- 
able stub and tun- 
ing capacitor. 
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Fig. 4—Three-wire folded dipole may be opened 
into loop, leaving center wire for feed system. 
(A) Dipole with equivalent points indicated. (B) 
Center-fed Quad loop made from three-wire di- 
pole. (C). Additional set of feed wires added at 
points E and F. Loop may be fed at points B and 
C for horizontal polarization or points G and H 
for vertical polarization. 


The radiation pattern of any of these con- 
figurations is a slimmer version of the dipole 
radiation pattern, but includes a small vertically 
polarized lobe at right angles to the main lobe, 
caused by a minor amount of radiation from the 
vertical wires of the configuration. 


A Polarization Trick With the Quad Loop 

An interesting variation of the Quad loop can 
instantly provide either vertical or horizontal 
polarization at the wish of the operator (fig. 4). 
Drawing (A) is a conventional three wire folded 
dipole, driven in the center wire. This device has 
a radiation resistance of about 650 ohms. Draw- 
ing (B) shows the dipole pulled open, to provide 
a Quad loop, driven at the center of the middle 
wire. The loop is horizontally polarized and has 
a radiation resistance of about 300 ohms. 

A second set of feed wires are added, shown 
in drawing (C) which are attached at the top 
and bottom points of the loop and terminate 
near the center. If the loop is fed by these ver- 
tical wires, instead of the horizontal wires, the 
characteristics of the loop remain unchanged, 
except that the polarization has shifted from the 
56 o 
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horizontal to the vertical plane. 

Experiments have shown that radio waves re- 
flected from the ionosphere arrive at a receiver 
with random polarization and the ability to 
change polarization of the receiving antenna at 
the flick’of a switch can often improve the read- 
ability of a weak signal by a large factor. In 
like manner, the ability to switch antenna 
polarization during a transmission period can 
be helpful over a difficult communication cir- 
cuit, as it is possible that fading can be sub- 
stantially reduced, 

The loop of fig. 4 may be easily cross-polar- 
ized by the addition of a double pole, double 
throw relay at the center to connect the trans- 
mission line to either the vertical or the hori- 
zontal feed wires. If the loop is used by itself, 
with no parasitic elements, the 300 ohm bal- 
anced feedpoint may be converted down to a 
70 ohm unbalanced transmission line by means 
of a simple 4 to 1 ferrite core balun. 


The “Flip-Flop” Quad Beam 

Parasitic directors and a reflector can be 
added to the cross-polarized loop shown in fig. 4. 
If the parasitic elements are cut to the correct 
size, they require no adjustment stubs. The 
parasitic elements are thus symmetrical and 
“don’t know” the polarization of the driven ele- 
ment, Hence, they need not be switched or 
otherwise adjusted when the polarization of the 
driven element is switched from horizontal to 
vertical or vice-versa, A ‘set of representative 


ORIVEN ELEMENT REFLECTOR 


Fig. 5—The “Flip-Flop” Quad beam. Either hori- 
zontal or vertical polarization may be chosen by 
placing a double pole, double throw switch at 
center of driven element so feed system is attached 
to either points C,D or A,B. Reflector element re- 
quires no switching. Since center elements (L3) of 
driven element are shorter than outside elements 
(Lı), feed-point will display reactance. Addition of 
small inductors to elements L, will cancel out 
reactance. 


— 
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dimensions for a two element “Flip-Flop” Quad 
beam for the various high frequency amateur 
bands is given in fig. 5. The feed point imped- 
ance is approximately 200 ohms, and a 4 to 1 
balun may be used with a 50 ohm feedline. 

The horizontal and vertical feed “wires” can 
easily take the form of the supporting arms of 
the cross-polarized loop and the whole driven 
element may be made up of horizontal and ver- 
tical aluminum arms supporting a wire loop 
strung from tip to tip of the cross-arms. (A six 
element version of this flip-flop design has been 
for sale to hyper-active CB operators for some 
time and an amateur experimenter could easily 
cut one of these “store-boughten” CB arrays 
down to size for 10 meter operation.) 


The Delta Quad 


In recent months the so-called delta Quad 
has received quite a bit of publicity, its excel- 
lence being extolled in various amateur mag- 
azines. In brief, the delta Quad is an array 
composed of triangular shaped elements, usual- 
ly positioned with the apex of the triangle 
oriented down (fig. 6). The triangular shape 
seems to exhibit the same degree of gain over a 
dipole as does the square or diamond shape, 
and the radiation resistance is nearly the same 
as the other versions. Accordingly, the virtues of 
this configuration seem a bit obscure to the 
writer and, unless there is some mechanical ad- 
vantage to using a delta Quad, it would seem 
easier for the experimenter to build the more 
common square or diamond shaped array. 


The Swiss Quad 

Another version of the Quad beam is the 
Swiss Quad, no doubt first used by a Swiss 
amateur! This interesting device is shown in 
fig. 7. The Swiss Quad is an all-driven array, with 
horizontal, tubular elements crossed at the 
center and vertical elements made of wire. 
Properly built, it is a rugged affair and is very 
popular in Europe. Both loops are fed at the 
bottom by means of a T-match (double gamma 
match) and the antenna bears a striking resem- 
blance to two stacked W8JK beams, connected 
together at their element tips. 

On-the-air tests indicate that the Swiss Quad 
has a gain figure comparable to the more com- 
mon 2 element Quad design, with a deep null off 
the back. 

One advantage of this design is that the cross- 
over point of each element is grounded to the 
supporting structure, a comforting feature to 
amateurs in areas having heavy lightning storms, 
as the antenna is inherently lightning-resistant. 

The balanced-T matching system is fed with 
a 300 ohm line, or with a balun and coaxial 
transmission line. While the original Swiss Quad 
design included no resonating capacitors in the 
T-match bars, it is suggested that they be in- 
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Fig, 6—Dimensions for Delta Quad array for 20, 
15 and 10 meters. Length of sides is relatively 
unimportant as long as total side length works 
out according to formula. Usua design is to make 
sides L} and L, out of tubing and string side L3 

(wire) between tips of elements. 
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cluded. Length and spacing of the T-match and 
capacitor settings are adjusted for lowest s.w.r. 
on the transmission line. 


A 24 Element Quad Array! 
W9LZX does it again! Clarence Moore has 
designed, and has in operation a new, giant 
Quad beam antenna, shown in figures 8 and 9. 
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Fig. 7—Dimensions for Swiss Quad Antenna, Hori- 

zontal arms are made of aluminum tubing, with 

vertical sides made of wire strung between tips 

of tubes. All center points are insulated from the 
support pipe. 
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You don’t have to wait for 
Solid State SSB tomorrow 
TEN-TEC has it today! 


TRITON I $519.00 
TRITON II $606.00 


From 100 to 200 watts of portable or fixed 
station power. From 5 to 50 watts of battery 
power. 


Also Genave, Gladding, Standard, Regency, 
ICOM, Hy-Gain, Galaxy, Hallicrafters, Mag- 
num 6, Mor-Gain, E-Z Way Towers, Mosley 
and SBE. 


LOU GOLDSTEIN, K4LAN 
P.O. Box 3561 
Pensacola, Fla. 32506 


904-455-2533 
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Foreign Employment 
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Must be High Schoo! Graduate with additional 
3 years Technical Schoo! training, specializing 
in Communications Equipment, plus 5 yeers 


experience in maintenance and repair of a 
variety of communications equipment. FCC 
2nd class Radio Telephone license desirable. 
Send resume detailing work experience in- 
cluding type of equipment worked on, edu- 
cational beckground and personal history to: 


DEPARTMENT C 


P.O. Box 1433 

FDR P.O. Station 

909 Third Avenue 

New York, N.Y. 10022 


an equal opportunity employer 
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Fig. 8—Latest “monster” Quad array of W9LZX! 

Super-antenna is composed of four, six element 

Quads, each on a 40 foot boom. Quads are 

spaced a half-wavelength apart, held in position 

on two 45 foot horizontal booms made of tri- 

angular mast structure. Claimed gain of antenna 
is 23 decibels! 


The array is composed of four, six element 
Quads, each on a 40 foot boom! The Quads are 
spaced a half-wavelength apart, and are held in 
position on two 45 foot horizontal booms made 
of triangular mast structure. The claimed gain 
of the array is 23 decibels as compared to a 
reference dipole! 

The complete assembly shown in fig. 9 is a 15 
meter antenna used by W9LZX at his laboratory 
(Crown International, Mishawaka, Indiana). 
A single six element Quad, one of four used in a 
similar giant array is shown in figure 9. 


A Call for 80 Meter Quads! 


Several amateurs have expressed interest in 
the erection of a Quad antenna for 80 meters. 
The author has heard of the existence of such 
monsters; indeed the 80 meter Quad of K3JH 
is shown in the Quad Handbook. If the owners 
of some of the monster Quads will kindly step 
forward and identify themselves, I will be 
pleased to receive details of operation and con- 
struction for inclusion in this column at a later 
date. 73, Bill, W6SAI 


Fig. 9—Single, six element Quad rests in support- 
ing structure while W9LZX puts finishing touches 
on assembly. 


“Where in Heaven's name did you get that 
bad poetry?”, I asked Pendergast as he 
breezed in the door and slid gracefully into 
my favorite armchair. 

“Written about 1938 by that great minstrel 
of 20 meters, W1DX”, replied Pendergast. “I 
will copy it into your logbook so you will al- 
ways have it at your fingertips.” 

“Forget it,” I said. “I can’t understand why 
you are quoting poetry instead of working 

BY WILLIAM I. ORR, W6SAI DX. Have you given up the chase?” 
Pendergast settled more comfortably into 
the chair and looked me squarely in the eye. 
“Ten-four, old buddy,” he said. “I’ve left the 
merrie 20 meter band and am now a big-time 
operator on 2 meter f.m. with a rice-box and 
a brick. Behold!” He thrust a 10 watt, 12 
channel f.m. transceiver and an amplifier 
under my nose, cables dangling from the 

units like a dead octopus. 

I recoiled slightly, as one woul from a 
i Tes Liens Scout, dead octopus, and asked my erstwhile DX- 
o Never worked Ye Stuff. companion why he had made such a startling 
*48 Campbell Lane, Menlo Park, CA 94025. change in his life-style and operating habits. 


“No more about Ye DX Bands 
Do Wild Men Push and Pull, 
Or brag about 3A’s, TJ’s 
Or toss about Ye Bull. 
Ye sunspotte count Hath Gummed 
Ye Game, 
Ye bands are Dry as Snuffe, 
And many a Hardy Soul, no doubt, 
Doth find it hard to do Without, 
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Fig. 1—A simple gain antenna for 2 meter mobile f.m. The 98 wavelength whip is assembled from 
a PL-259 coaxial plug, a plastic coil form and a modified CB whip antenna, The whip is cut to 
length and fitted into the end of the coil form which is mounted in the open end of the plug. The 
small matching coil is wound on the form. Whip, coil form and plug are firmly joined with epoxy 
cement. 

The coil form is drilled at one end to accept the whip and the other end is drilled to pass the wire 
connection from the plug to the coil. The wire is “fished” through the side hole and wound into 
a small six turn loading coil. 

The coil form may be turned out of lucite, polystyrene or other plastic. One end makes a force- 
fit into the coaxial plug. Before the coil is pressed into the plug, a short length of wire is soldered 
to the center pin of the plug to make the connection to the coil. 

The antenna may be adjusted for lowest s.w.r. by either changing the length of the whip or ad- 
justing the spacing of the turns on the coil. When completed, the coil should be given several thin 
coats of acrylic lacquer (Krylon) to waterproof it. 
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Attach tubing 
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with Ea bolts 


Flatten end of tubing. Wrap dipole 
\ wire around bolt. 
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Note: 
Elements made of aluminum clothesline wire approx. 0.15” 
dia. passed thru holes drilled in boom. Dipole made of 3/8” 
aluminum or copper tubing and No. 14 wire. 


%" spacing 


Top view of 7 element beam 


to station 


y Triangular mounting plate 


Coaxial Line 


Fig. 2—Seven element beam for 2 meter f.m, provides about 11 decibels power gain over a ground 
plane. Beam is mounted in vertical plane. Parasitic elements are made of aluminum clothesline 
wire about 0.15” diameter. Driven element is made of 34-inch tubing with a #14 wire used as the 
matching section. A simple half-wavelength balun is made of coaxial line and transmission line 
and balun are attached to the folded dipole at points A-B. The beam is mounted to a short wood 
mast with a triangular, plywood plate and heavy wood screws. The mast, plate and boom are 
given a protective coat of paint. Elements are left unpainted, as the paint may detune the beam. 


Coaxial line to station should be kept as 


“Mercy!!!," said Pendergast. “Have you 
ever tried 2 meter f.m. with a repeater?” Be- 
fore I could reply, he continued, “Lotsa more 
fun than standing in line to work some crazy 
nut on an island that is submerged at high 
tide.” 

He paused, then continued, “I'm a mem- 
ber of the WR6YAK repeater club. Why 
don’t you join up and become a YAKKER?” 

“The idea is mind-boggling, to say the 
least,” I replied. 

“Let's face it,” Pendergast said forcefully, 
“Ten meters is on the way out, fifteen is 
pretty bad and soon everybody will be up- 
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short as possible to reduce transmission loss. 


tight on 20 and 40 meters, six layers deep. 
That’s not for me. I'll get my jollies with this 
rice box.” 

I shifted uncomfortably in my chair, and 
Pendergast continued. “That’s why I dropped 
by. How about some great ideas for 2 meter 
antennas for a newcomer to f.m.? What 
should I use for the car and for the base 
station?” 

“Why don’t you go out and buy an an- 
tenna?,” I replied uncharitably. Pendergast 
ignored the thrust. There was a moment's 
silence, then I sighed deeply. “OK. Let's take 
the car first. A lot of fellows stick to the 


Attenuation (db per 100 feet) 


Coaxial Impedance 
Line (ohms) 3.5 7.0 14.0 21.0 28.0 50.0 144.0 
mHz mHz mHz mHz mHz mHz mHz 
RG-58/U 53 0.7 1.0 1.5 1.9 2.2 3.1 5.7 
RG-59/U 73 0.6 0.9 1.3 1.6 1.8 2.4 4.2 
RG-8/U 52 0.3 0.5 0.7 0.8 1.0 1.3 25 
RG-11/U 75 0.4 0.6 0.8 1.0 1.1 1.6 2.8 


Fig. 3—Chart of transmission line loss in h.f. and v.h.f. amateur bands. The loss is expressed in decibels 
per 100 feet of line, the loss being directly proportional to the line length. Line loss also increases as 
s.w.r. on line increases. 


simple quarter-wave whip mounted at ran- 
dom on the car. This is like washing your 
feet with your socks on. A much better 
scheme is to use a 5/8-wavelength whip and 
mount it near the center of the trunk lid (fig. 
1). Field strength measurements have shown 
that such an installation is about equal to a 
quarter-wave whip mounted in the center of 
the roof of the vehicle. The trunk lid instal- 
lation is a lot easier to work with and you 
don’t run the danger of snapping off the an- 
tenna when you pass under tree branches. 
Then, too, you'll appreciate the ease of in- 
stallation, especially after you have tried to 
snake a coaxial line to the center point of the 
roof of a car.” 

“The 5/8-wavelength whip uses a base 
resonating coil, which is simplicity in itself. 
Adjust it for lowest s.w.r. on the transmission 
line. Most manufactured 5/8-wavelength 
whips have fixed coils and are adjusted by 
trimming the whip length. Either the whip, 
or the coil, can be adjusted. The adjustment, 
in fact, is not particularly critical, either.” 

“Sounds like a good approach,” said 
Pendergast. 

“Agreed,” I replied. “A good way to start 
out your mobile operation is with a 5/8- 
wavelength, extended whip. Mount it on the 
rear trunk lid. You can buy a clever little 
mount that clips to the edge of the lid and 
the antenna is ready to go in 2 minutes.” 

“Now, for home operation, you can use 
the same rig, pardon me, rice box, with an 
a.c. power supply. Since your QTH is in a 
rather poor v.h.f. location, you may run into 
trouble breaking the WR6YAK repeater on 
Mount Pandemonium.” 

Pendergast looked worried. “I hadn't 
thought of that,” he said, almost to himself. 
He gazed out of the shack window, his eye 
following my feedline across the yard and up 


the side of the garage. He spotted the 2 meter 
beam atop a short mast at the rear of the gar- 
age. “Well,” he said, “How about a simple 
version of your beam?” 

“That would do the job for you,” I re- 
plied. “It’s good, cheap and easy to build.” I 
hunted about in the drawer of the operating 
desk and fished out a drawing (fig. 2). 

“Here it is. This inexpensive seven element 
Yagi beam will put you on 2 meters with a 
big signal. You can build it for a few dollars 
and it will provide a power gain of eleven 
decibels over a ground plane antenna. The 
beam is mounted with the elements vertical 
to provide vertical polarization and it’s fed 
with a 50 ohm coaxial line and a simple coax- 
ial balun. The driven element is a folded di- 
pole and you can make the parasitic elements 
out of aluminum tubing, aluminum wire, or 
defunct TV antenna parts.” 

Pendergast peered at the sketch and finally 
asked, “What’s the boom made out of?” 

“Wood,” I replied. “I used a rug pole that 
I got for free at a rug cleaning outfit. You can 
buy 2-inch diameter dowel rod at some large 
lumber supply houses, or you can use a piece 
of 2” X 2” square stock. Perhaps even a long 
broom pole.” 


Nearly an electrical 
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Fig. 4—The compact dipole. An effective, short di- 

pole can be made by helically winding a length 

of wire and end loading it to resonance. For an 

electrical half-wavelength, nearly %-wavelength of 

wire is required in the helix. Antenna is adjusted 

to frequency by positioning of capacitive hats with 
respect to the winding of the helix. 
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CONSTRUCTION OF ELEMENT FORMERS 


2BA NUT &BOLT,, 
32 BRASS ROD y J 
maoe into A 6" Fig. 5—The VK5YS compact dipole for 40 meters 


DIAM, CIRCLE. is only six feet long! Two 120 turn coils are wound 
on a wooden form (A) made up of wooden dowel 
7 rod and spacers, An insulating board is placed at 
the center of the framework for the connecting 
points to the dipole. The triangular spacers are 
cemented to the dowels and the form is wound 
with #14 insulated, solid conductor wire. The ca- 
pacity hats are made up of wire loops, 6” in diam- 
eter which are bolted to the end spacers of the 
framework and connected to the ends of the wind- 
ings of the helix. Antenna tuning is accomplished 
by bending the hat to vary the angle between hat 
and helix. (Drawing courtesy of Amateur Radio 
magazine and the Wireless Institute of Australia.) 
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[COIL NOT 


“— END SPACER 


FITTING OF CAPACITIVE 
HAT TO END SPACER 


As Pendergast looked at the sketch, I con- 
tinued. “The parasitic elements pass through 
holes drilled in the boom. Mark the holes 
carefully and use a little finnesse in drilling 
them or the beam will look sloppy. A little 
epoxy cement will hold the elements in place. 
The folded dipole is mounted to the boom 
with the arrangement shown in the drawing. 
A simple mounting plate is all that is re- 
quired. The balun is made of an electrical 
half-wavelength of 50 ohm coaxial line, of 
the same capability as the transmission line 
you intend to use. It is folded back along the 
boom and taped to it.” 

I paused, and waited for a reaction from 
my erstwhile 20 meter DX companion. It 
seemed as if he had passed into a catatonic 
trance, as he continued to stare at the sketch. 
Finally, he said, “Why do you bring the feed- 
46 œ 


CQ è March, 1974 


line out the rear of the beam instead of letting 
it drop down in the usual manner?” 

I pointed at the drawing of the beam with a 
pencil. “Remember, dummy, this is a vertical 
beam. If you drop the feedline down from 
the feedpoint at the center of the folded di- 
pole element, the line will run parallel to the 
driven element, and parallel to all of the para- 
sitic elements, too. This is an un-good idea 
and I don’t like it at all. It can cause all sorts 
of unpleasant things to happen. Much better 
to run the feedline back along the boom and 
out the rear of the beam, Then you can bring 
it down behind the reflector, as I do.” I 
pointed out the window towards the antenna 
mounted on the garage. 

“Moreover,” I continued, “I don’t like the 


[Continued on page 73] 
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pioneering work. I think the world’s DX record 
(reception only) is held by W8JK, who has 
made fundamental discoveries in antenna de- 
sign. One of the radio sources picked up by Dr. 
John Kraus’s Ohio State radio telescope has a 
redshift (change in wavelength divided by the 
normal wavelength) of 3.5, which, if taken at 
face value (you probably can’t, but that’s a 
long story in itself) corresponds to a distance of 
68,000 million light years! 

Modern DXing, which is becoming more and 
more phone rather than code, is forcing a uni- 
versal language on us—namely, English. I have 
talked with hundreds of Japanese hams on the 
air and I continually marvel at their courage | 
and ability in communication in a language so 
different from their own. 

The challenges of today’s DXing are greater 
than ever. The 30 db gain antenna for 10-15-20 
meters is still to be built. EME is only in its 
primitive beginnings as are television, teletype 
and satellite communications. DXing is far more 
than just a Numbers Game. 

John B. Irwin, K6SE/2 
Elizabeth, NJ 


It Doesn’t Work [from page 31] | 


“It’s just a question of using the same equa- | 
tions but putting in differing . . . I mean dif- 
ferent... values of current gain for each 
condition. Why didn’t I think of that?” 

Fred was so excited that he spilt his cof- 
fee over the napkin. That broke the spell. 
It was then that both Fred and Dave looked 
up to find that to their surprise, all the club 
members were standing around them and 
had been following their conversation. 

“Say Dave,” said Mark, who was also the 
club president, “what you say is very true. 
Most of us find that our unit works, do one | 
or two calculations and assume that because | 
our unit works, so will any others. Why I 
can remember an article years ago in which 
the author had built a piece of RTTY equip- 
ment full of gassy triodes and other such 
stuff. Lots of people tried to duplicate his 
design and couldn’t get it to work. He had 
to publish another article a few months 
later to explain.” 

“T remember that,” said Dave, “but don’t 
blame the magazine. They can’t worse-case- 
analyze all the designs that they publish.” 

“Worse case what?” 

“Worse case analysis,” replied Dave. | 
“That’s the fancy name for these calcu- | 
lations.” | 

With that the meeting came to a close, the | 
coffee cups were collected up, the ashtrays | 
emptied and the members dispersed into the | 
parking lot. 


Fred drove home happily that night, he 
didn’t even turn on his two meter f.m. unit. 
He was too involved in thinking over his 
conversation with Dave. His XYL was 
pleased to see him cheerful again. When she 
inquired as to the reason, he replied “always 
do a worst case analysis on both the operat- 
ing and the non-operating conditions of any 
circuit.” 

Of course she didn’t understand a single 
word. a 


Antennas [from page 46] 
idea of a metal mast getting tangled up with 


| the antenna. So my beam is mounted on a 


vertical, wood mast about three feet high 
which is supported by the rotator. That way, 
there’s no vertical metal structures in the 
immediate field of the antenna.” 

Pendergast carefully tore the page out of 
my log book and put the sketch in his pocket. 
“Thank you, thank you, thank you,” he said. 
“Do you have any more pearls of wisdom to 
impart to me before I go and help out another 
fellow amateur?” 

“Only one,” I replied. “Make sure that you 
don’t lose your 2 meter signals in your feed- 
line. Coax line can be pretty lossy at that 
frequency, if you have a long run of the stuff 
Here’s a chart of line loss that can help you 
in this respect, fig. 4). The big stufl has less 
loss than the small stuff. Remember that.” 

Pendergast sighed. “Very well.” He moved 
towards the door as if to slip into the night. 
“One more topic of conversation. I'm on my 
way over to a new ham in the neighborhood. 
Just got his General class license. His name 
is Larry Lovelace.” 

“Does he have a sister named Linda?,” I 
asked quickly. 

“No, said Pendergast,” but he does have 
an antenna problem. Maybe you can give me 
an idea or two to take along to him.” 

“Too bad,” I replied. “About the sister, I 
mean. What’s Larry’s antenna problem?” 

“It’s the old story,” said Pendergast. He 
lives in an apartment and wants to get on 40 
meters. He has the OK to put an antenna on 
the roof, but it is very, very small. And a 40 
meter antenna is very, very big. See the 
problem?” 

“Very clearly. He should move,” I replied. 

Pendergast shook his head. “No, no. Can't 
do that. You'll have to come up with a better 
idea than that.” 

“Well, the problem’s not a new one,” I 
said. “Lot of fellows have been caught in the 

March, 1974 e 


Ca è 73 


‘ 

2.0} Bandwidth is 100kHz at 
š SWR=2.0 

g F 

E E 
s} 
t (eee LENS a Te 
7.0 71 7.2 7.3 

F (mHz) 


Fig. 6—Helical-wound dipole of VK5YS provides | 


100 kHz bandwidth between 2:1 s.w.r. points on 
40 meter band. This particular model was tuned to 


7.1 mHz and could actually be used between 7.0 | 


and 7.15 mHz before s.w.r. value became exces- 


sive. For phone operation, the antenna should be | 


tuned to a center frequency of about 7.25 mHz. 


same boat, I have a description of a small 40 
meter antenna in my file. The original ma- 
terial was in the April, 1972 issue of Amateur 
Radio magazine, which is the excellent pub- 
lication of the Wireless Institute of Australia. 
The antenna is a simple version of the com- 
pact, helical wound radiator. The idea isn’t 
new, and other articles have described other 
forms of this antenna. However, VKSYS did 
a lot of work with his antenna and his ideas 
seem sound to me (fig. 4). The antenna is 
simply a 40 meter dipole, wound up into a 
slim coil about six feet long. Capacitive hats 
are placed at each end of the assembly to 
bring it into resonance at the desired fre- 
quency in the 40 meter band.” 


“VKSYS found by experiment that each | 


half of the coiled dipole required about %- 
wavelength of wire in it. He used #14 in- 
sulated house wire, winding it at four turns 
per inch. Each half of the antenna has 120 
turns, making the windings each 30 inches 
long. Both coils, by the way, are wound in 
the same direction.” 

Pendergast, his interest aroused, sat down 
again and smiled. “This sounds like a great 
idea,” he said. “How did VKSYS mount his 
coils?” 

“Here's a copy of the drawing that was in 
Amateur Radio,” I replied (fig. 5). “He made 
an open, wooden framework out of %-inch 
diameter dowel rods, six feet long. Triangular 
spacers were fitted to the ends of the rods 
(A) and the other spacers (B) were clipped 
into place along the framework. The whole 
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assembly was firmly glued and given a coat 
of waterproof epoxy paint. An insulating 
board was mounted at the center of the 
framework for the terminals of the dipole.” 

“Very clever,” admitted Pendergast. “I see 
he made capacitive hats out of loops of heavy 
copper or brass wire and mounted them to 
the ends of the antenna framework.” 

“Right,” I replied. “He resonated the an- 
tenna to frequency by bending the loops so 
that the angle to the antenna adjusted the 
capacitance to the right value. A classic cut- 
and-try operation. It worked fine, as his s.w.r. 
curve is very acceptable (fig. 6).” 

“TIl pass this information along to Larry,” 
said Pendergast. He got up once again and 
headed towards the door. As he was about to 
leave, I asked, “You're sure Larry doesn’t 
have a sister?” a 


SSTV [from page 40] 


input signal are large enough, the collector 
voltage will drop while the emitter voltage 
rises until they meet. Then the transistor will 
saturate, clipping the negative peaks of the 
output voltage. (In other circuits you will 
often use this clipping capability to good ad- 
vantage.) When designed for maximum out- 
put swing and a.c. coupled, the peak-to-peak 
input voltage can approach 2Ve before clip- 
ping occurs. Since the voltage gain of the 
stage is Av, the peak-to-peak output voltage 
at the clipping point will be Av times 2 VE, 
when driving a high-Z load. 

The remaining steps are fairly straightfor- 
ward. One thing to keep in mind if the output 
is a.c. coupled to a load, is that the actual a.c. 
voltage gain will be something less than Av. 
The actual gain value can be calculated by 
finding the equivalent value of Rc and the 
load resistance in parallel, and dividing this 
by Re. The difference is small if the load 
resistance is much higher than Rc. (If the 
load resistance is low, so low for example that 
it equals Rc, then the gain will be cut in half.) 

Let’s work out a typical example. Assume 
that you have an audio signal source of about 
2000 ohms impedance and 0.35 volts RMS 
amplitude. You also have a bandpass filter 
designed for 600 ohm source and load im- 
pedances. You'd like to design an amplifier 
that will present a high enough impedance to 
the signal source so as not to load it down, 
and having sufficient gain to produce a 0.7 
volt RMS signal across the 600 ohm load at 
the output of the filter. An amplifier of the 
type we've just been discussing looks like a 
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“How ya doin’, Buddy?” asked Pendergast, 
as he booted open the shack door and 
slouched down into the operating chair. With 
a sigh he planted his feet atop a stack of 
unanswered QSL cards. 

“Reading your fan mail?” he asked. 

“Yes,” I replied. “These letters have come 
from readers of my CQ column.” 

“How do they like it?” he asked. 

“They love it,” I replied. “Did you have 
any doubt?” Pendergast did not reply, so I 
continued, “You should read some of the 
letters. Here’s a fellow who wrote me six 
pages in unintelligible handwriting, wants me 
to design a complete antenna system for him, 
and didn’t bother to enclose a stamp for 
return postage.” 

“I suggest you toss the letter in the circular 
file,” said my friend. 

“Here’s a really interesting letter. It’s from 
Chris, WBØCXM in Prairie Village, Kansas. 
He sent me the data on a poor man’s Delta 
Quad that he built for 15 meters. A real 
dandy design.” 

Pendergast’s feet came down from the desk 
top with a thump. “A 15 meter Delta Quad?” 
he asked. “Let me see the letter.” 

I handed him the letter, and Pendergast 
read: 

“I am enclosing a drawing of an inexpen- 
sive 15-meter Delta Loop beam that is easily 
made, very light and very durable. Other 
Delta Loops require such massive construc- 
tion. I made this one on a weekend 2 years 
ago and it is still going strong. 

“Construction details are really simple (fig. 
1). Just make it sturdy! I fed it directly with 
a simple matching transformer, and didn’t 
even use a balun. Guys are attached to a slip 
ring to allow hand rotation of the whole as- 
sembly in a pipe sleeve set in concrete. 
There’s an aluminum plate bearing at the 
bottom of the hole. It’s easy to turn! 
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“The crossarms are made of bamboo 
strung with wire, but they could easily be 
made out of light, telescoping aluminum tub- 
ing, I suspect. Dimensions were taken from 
the ARRL Antenna Handbook. 

“I pushed the TV-mast up by myself, but 
should warn you that the push-up mast I 
used can slip and come cascading down and 
might nip your fingertips or the skin be- 
tween thumb and forefinger! That nearly 
happened to me. A little care and common 
sense in erecting the mast is recommended. 

“I used this antenna for over 18 months 
and found out that, although the bottom 
boom is only about 35 feet off the ground, 
the antenna was competitive with triband 
Yagis as high as 70 feet! The s.w.r. ran about 
1.5 or less, across the 15 meter band. 

“Finally, unlike the square, or diamond- 
shaped Quad, the metal mast between the 
elements of the Delta Loop design apparently 
doesn't interfere with the correct operation of 
the antenna. 

“So far, I've thought of no easy way of 
mechanically rotating the mast. Some friends 
have suggested a motor drive with a chain 
and sprocket. But it is so easy to turn by hand, 
I just do it that way.” 

“Very clever,” I said. “I’m sending Chris 
a complementary copy of my new publica- 
tion, the Wire Antenna Handbook for his 
contribution. I really like his design.” 

“He might consider giving the bamboo 
spreader a good coat of spar varnish,” said 
Pendergast. “Or, he could wrap the bamboo 
with electrical tape between the joints. That 
helps to lengthen the life of the wood.” 

“Right,” I agreed. 

“What else has come in the mail?” asked 
Pendergast. 

“Well, here’s a letter from an Australian 
amateur who unfortunately forgot to sign 
his name or call. He enclosed a clipping from 
the South Australian Wireless Institute Jour- 
nal of October, 1972. 

The clipping describes a nifty receiving 
antenna for 160 meters, It is a tuned loop 
(fig. 2) used for DX tests between VK-land 
and the USA on the 160 meter band. Basic- 
ally, the loop is a large, parallel tuned cir- 
cuit coupled to a low impedance link. The 
link is attached to the receiver via a coaxial 
line. The only adjustment that needs to be 
made is to peak the trimming capacitor for 
maximum background noise. 

“The nice thing about a receiving loop is 


Drill hole 


Quad wire 


Bamboo cross-arm (2 required) 


Usual TV mounting plates (4 required) 


1%" dia. aluminum tubing 


Guy wires (3 or 4) Hole for lower boor 


` 
` 


6-32 bolt (typical) 


s S0-239 receptacle for teedline 
late! Insulating block detail 
Fig. 1—Detail of the WBØCXM Delta Quad for 15 meters. The two Delta loops are sus- 
pended from bamboo cross-arms supported by a 9-foot length of aluminum tubing. The 
bottom points of the loops are held in position by a second 9-foot aluminum boom. The two 
booms and the cross-arms are fastened together by means of TV-type mounting plates and 
U-bolts. The bottom of the closed reflector loop is directly fastened to the aluminum boom 
with a bolt. The bottom of the driven element is fastened to a phenolic block, insulating the 
wires from the aluminum boom. The beam is fed with a quarter-wavelength section of 75 ohm 
line (RG-11/U) which is 7'7” long. The transmission line is RG-8/U. The Delta Quad is sup- 
ported on a heavy-duty 50 foot TV-style “slip-up” mast held in position with 3 guy wires. A 
rotary bearing is used so that the mast may be turned by hand. The mast is held in a pipe buried 
in the ground, A metal plate is placed beneath the pipe to provide a simple bearing for the mast 
to sit on. The coaxial feedline is brought back along the lower boom and taped to the rotating 
mast. 


that you can null out strong interfering sig- 
nals. Here on the West Coast, the Pacific 


“Not bad”, said Pendergast. “I just wish I 
knew who sent you the clipping and who 


Loran chain is very strong at night and often 
overloads the receiver. The loop helps to 
knock out the Loran. Unlike smaller loops, 
this one has plenty of pickup and puts a good 
signal into the receiver. 

“It is a little too big to go into the operating 
room, but it is small enough to be turned by a 
TV rotator, so it could be placed in the back- 
yard, or atop your garage.” 


designed the loop!” 

“So do I,” I replied. “Sometimes the name 
of the sender is on the envelope and not on 
the letter. If the two get separated, it is hard 
to tell who the writer is.” 

Pendergast picked up the next letter and his 
face broke into a smile. “Aha,” he said. 
“Here’s a letter — and another letter, too — 
chewing you out for mixing up the drawings 
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Fig. 2—160 meter receiving loop. The main 
loop (L;) is a resonant cicrcuit tuned to either 
the low or high frequency portion of the 160 
meter band. It is link coupled via loop Lz to 
the receiver. The framework is made of two 
6-foot lengths of lumber held together with a 
plywood plate at the center. The loops are 
wound of #20 enamel or insulated wire. Four 
pieces of wood dowel, about 1” diameter and 
6” long are nailed to the ends of the wood 
frame to provide a surface to wind the loops 
on and to terminate the ends of the windings. The 
small broadcast-type tuning capacitor is mounted 
close to the top of the loop framework in a 
waterproof box. The 8 turn loop requires about 
136 feet of wire. The loop may be peaked on 
background noise or tuned to resonance with 
a grid-dip meter. 


of the Swiss Quad Beam and the so-called 
Birdcage beam in your CQ column of Janu- 
ary, 1974.” 

Yes,” I admitted. “The drawings got 
switched. I was talking about one antenna, but 
the illustration was of the other. Several 
sharp-eyed readers caught that one”. 

Pendergast frowned, thought a bit, then 
remarked, “I know what a Swiss Quad looks 
like, but what's with the Birdcage? Is that like 


t 


Fig. 3—Various feed systems 
for a driven array. Basic two 
element array is shown in illus- 
tration (A). This antenna pro- 
vides about 4 decibels power 
gain over a dipole with a front- 
to-back ratio of about 20 dec- 
ibels. Element spacing is ap- 
proximately %-wavelength. 
Impedance at feedpoint F-F is 
about 104 ohms, balanced. 
The so-called Zl-Special an- 
tenna (B) is similar to the array 
of (A) except that it is made 
with folded dipole elements. 
Impedance at feedpoint F-F is 
about 420 ohms, balanced. 
The simple HB9CV configura- 
tion is shown in illustration (C). 
Correct phasing between the 
elements is obtained by inter- 
connecting two gamma match- 
ing systems with a phasing wire. Impedance at 
feedpoint F-F is determined by the gamma dimen- 
sions and is unbalanced A balanced version of the 
HB9CV system is shown in illustration (D) using two 
T-match systems, interconnected with a two-wire 
line. Impedance at feedpoint F-F is determined 
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Electrical equivalent 


the HB9CV beam? Or is the HB9CV beam 
the Swiss Quad?” 

“Don’t get me caught in an international 
jurisdictional dispute,” I replied. “My under- 
standing that the difference between these 
designs is the feed system. There is a great 
series of articles in the Japanese ham maza- 
zine CQ-Ham Radio covering the so-called 
HB9CY antenna. Too, bad you don’t read 
Japanese.” 
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Two element phased array 
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HB9CV with coaxial feed 


HBSCV with balanced feed 
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by the dimensions of the T-match and is bal- 

anced. In some designs, the length of the two 

driven elements are identical and very close to 

0.94 wavelength. Better front-to-back ratio may 

be obtained by making the rear element slightly 
longer than the forward element. 


I took a magazine the size of a telephone 
directory down from the shelf. Pendergast 
whistled when he saw it. “Wow! A color 
cover, over 500 pages and a summary of the 
contents in English, written by W9PQN/ 
JA1YSH!” He leafed through it quickly. 
“Even if you don’t read Japanese you can get 
a lot of it from the drawings and photos. And 
look at all that Japanese ham equipment!” 
Pendergast’s eyes glowed. 

“And they have a simple description of the 
ZL-beam and the HB9CV beam (fig. 3). As 
you can see, the difference is in the feed sys- 
tem. The HB9CV scheme can be used with 
either a balanced or unbalanced feed system. 
Actually, it is a version of the gamma match 
or the delta match applied to a driven array.” 

“Then these feed system would work 
equally with either a Yagi or a Quad,” asked 
Pendergast. 

“Right”, I replied. “Speaking of Quads, I 
met Clarence Moore, W9LZX, in Houston, 
at the National Association of Broadcasters 
and he described the great results he was 
having from his special 80 meter Quad.” 

“80 meter Quad,” gasped Pendergast. 
“What does he attach it to?” 

“Well, it is a little different than what you 
are visualizing,” I replied. “Actually, it is an 
antenna designed for maximum signal 
strength close-in, rather than for DX contacts. 
The antenna is a driven Quad loop, mounted 
parallel to the earth’s surface. It squirts the 
radio signal straight up to the ionosphere, 
which reflects the maximum signal down 
within, say, a 500 mile radius. So the antenna 
produces a tremendous signal within a couple 
of hundred miles. W9LZX says a ground 
screen under the antenna helps, but that it 
still works well without it (fig. 4).” 

“I like that,” said Pendergast. “The 
W9LZX Lazy Quad loop should be great for 
local nets and rag-chewing. Besides, it doesn’t 
take up much space and can fit into a back 
yard. And it doesn’t have to be very high in 
the air.” Mind if I make a copy of this?” 

“Go right ahead,” I replied. 

“Well, thank you,” said Pendergast, arising 
and stuffing his pockets with bits and pieces 
of paper, “I just bought a large notebook, and 
I am going to paste all this information in it. 
And I'm also going to keep records of all the 
antennas I put up, along with s.w.r. curves, 
and all that good stuff.” 

“That’s a great idea,” I said. “I do it here, 
because it is very easy to forget this year what 
you did last year. Permanent records are very 
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Fig. 4—The W9LZX Lazy-Quad loop antenna for 
80 meters. The antenna consists of a single turn 
Quad loop mounted parallel to the surface of 
the ground. The loop is 67’ on a side and is 
supported about 30 feet above ground (the 
height is not critical). Antenna is broken at 
midpoint of one side and fed with a 50 ohm 
coaxial transmission line. Since there is no polar- 
ization, in the common sense of the word, the 
loop may be broken at any point for the feed- 
line. It may be more convenient to break it at 
one of the supporting points and run the feed- 
line down the support structure. Maximum radi- 
ation from antenna is at very high angle to 
lay down a good signal at distances less than 
1000 miles on the 80 meter band. 


helpful. About 2 year ago I put up a tribander 
and carefully measured the s.w.r. for each 
band. About every six months I recheck my 
measurements, and I’ve found that the an- 
tenna traps age. That is, they change with 
time, and the s.w.r. curve of the antenna 
gradually shifts as time goes on. The s.w.r. 
curves I run now don’t look at all like the 
curves I ran when the beam was brand-new.” 

“Well, what's happening to the antenna?” 
demanded Pendergast. 

“I wish I knew,” I replied. “It still works 
good. But one of these days I am going to 
have to take it down and examine the traps. 
I think it is just Mother Nature at work. 
That is, the continual force of gravity plus the 
forces induced by the wind may possibly 
cause cold flow in the forms that support the 
trap coils. That’s my guess.” 

Pendergast prepared to leave. “A most in- 
formative session,” he declared. “See you on 
the low end one of these days.” e 
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| a lot of fun to read about five element Quad 
beams for 20 meter DX work, 3 element, Yagis 
for 40 meters or foxy 80 meter monster Quads 
on 120 foot towers, but let’s face it . . . “modern 
living” has its drawbacks as well as its blessings. 
Many amateurs have discovered, to their cha- 
grin, that a large percentage of new homes, 
condominium apartments and townhouses in the 
larger cities have iron-clad restrictions against 
the erection of any antenna written into the 
lease or deed. To cap it off, the widespread use 
of cable TV in such dwellings, plus the instal- 
lation of underground utility wires makes the 
amateur antenna an all-too-conspicuous stand- 
out and eyesore to many persons. 

In some instances, the erection of a small 
antenna is tolerated, but the amateur immed- 
iately becomes the unwilling target for various 
complaints of television and stereo interference 
from suspicious neighbors, often before he even 
gets on the air! 

Lack of available space, onerous restrictions 
and esthetic considerations can thus inhibit an 
otherwise enthusiastic amateur and reduce him 
to the ignomy of working through the local 2 
meter repeater with a “rice box” and a 19-inch 
whip antenna in his living room. Antenna woes 
can be many, but with ingenuity and tact, many 
amateurs may erect an unobtrusive antenna 
without running afoul of the neighbors, the 
hard-hearted landlord or the steely-eyed Build- 
ing Inspector, 


The $64 Question 

During the short life of this column, one of 
the most-asked questions dealt with the prob- 
lems of erecting some kind of high frequency 
transmitting antenna under restrictive condi- 
tions: not enough room in the yard, landlord 
problems, deed restrictions, telephone and util- 
ity wires in the way and similar perplexing 
hazards, Unfortunately, no universal problem- 
solving antenna is at hand and each antenna 
installation must be solved on its own. merits. 
Antenna information in the various handbooks 
is all well and good, but the pretty pictures of 
antennas atop sky-high poles, or stretched taste- 
fully across a broad expanse of grass usually 
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don’t bear any relationship to the real-life situa- 
tion in a large city where the amateur is sur- 
rounded by neighbors and buildings'. 

The problem, then, is how does the amateur 
—forced to operate under such restrictions— 
get on the air and put out a respectable signal 
on the DX bands? This column will be devoted 
to this difficult problem. 

Provided there are no legal obstacles, which 
are outside the scope of the present discussion, 
it is possible to make the best of a delicate 
situation by following the principle of the “in- 
visible antenna”. This practical concept works 
on the theory that if the antenna is not easily 
seen, or recognized, it will not be an antagon- 
istic object to the observer. In many hardship 
cases, it is possible for an amateur to get on 
the air with an “invisible” antenna and enjoy 
rag-chewing and DX on the high frequency 
bands without anyone being the wiser. Need- 
less to say, this theory is valid only if the 
transmitting gear is fully TVI- and stereo-proof! 


The “Invisible Antenna” Concept 

The “invisible antenna” concept is based 
upon the fact that the antenna in question is 
either hidden from view, is visible but dis- 
guised, or it disappears from view when not in 
use (“when the sun goes down, the antenna 
goes up”, as one wag put it). One of these 
styles of antenna can allow an amateur to get 
on the air under circumstances that would 
normally prohibit a more orthodox installation. 
The “invisible” antenna is not a touch of 
magic; it works according to accepted antenna 
theory and, when properly adjusted, can pro- 
vide many happy on-the-air hours, regardless 
of the jaundiced eye of the next door neighbor. 


The Indoor Antenna 

The first type of “invisible” antenna to con- 
sider is the indoor antenna. A great majority of 
small dwellings and apartment houses in the 
United States and Canada are of wood frame 
construction with a roof of composition material 
or wood shingles. The only metal in the build- 
ing (aside from nails) is the electric wiring, 
the water pipes and the drain lines. In recent 
construction, moreover, the drain lines—instead 
of being made of iron pipe—are made of large- 
diameter plastic (polyvinyl chloride) pipe. Ex- 
perience has shown that a wood building causes 
little or no effect on an antenna placed within 
it, provided some care is taken not to let the 
antenna couple itself electrically with the wir- 
ing and metalic plumbing system of the build- 
ing. Thus, standard dipoles and end-fed single 


1An outstanding exception to this comment is 
W6SAI’s new Handbook, Simple, Low-Cost 
Wire Antennas (Radio Publications, Inc., Wil- 
ton, Conn. $3.95 plus 25c postage and han- 
dling). Highly recommended for beginner and 
old-timer alike. It has plenty of information on 
“invisible” antennas for “tough” locations. 
—Editor 
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Antenna wire 


Plastic air vent pipe passing thru inner wall 


©] Outer wall 


| Cold water pipeground 


Plastic pipe to waste line 


Fig. 1—" Invisible” vertical antenna is run from 

ground floor apartment to roof through plastic 

vent pipe of bathroom sink. Copper water pipe at 
sink serves as a convenient ground connection. 


wire antennas can be erected within such build- 
ings with an excellent chance that they will 
work as well as in open air, 

The indor antenna is height-limited by the 
ceiling or roof line of your dwelling, so if you 
contemplate such an antenna, it is much better 
to place it on an upper ffoor of a building 
than on the ground floor. If you are lucky 
enough to have an attic space, or loft, the 
antenna should be strung up near the roof, pro- 
vided it is not metal. 

If you have access to the roof, an antenna 
may be laid directly on the surface of the 
roof, or perhaps strung a few inches above the 
roof, using existing vent pipes or chimneys for 
tie-points. If the antenna is placed indoors, it 
should be erected at right angles to most of the 
electric wires hidden in the walls of the build- 
ing. By examining the plugs and wall switches, 
it is often possible to make a good guess as to 
the actual position of the wiring in the walls. 
The antenna can slope a bit, or be bent, if 
necessary, to fit into the available space. The 
whole operation, while not complicated, is cut- 
and-try and it is easy to move the antenna 
about to determine the best placement. Once 
the location has been chosen, the antenna is 
held in place using heavy twine (no insulators 
are needed) and hook-eyes placed in appropri- 
ate spots in the walls and ceilings. 

If the amateur staiton is on the ground floor, 
the situation is more difficult, but still not im- 
possible, It may be practical to run a coaxial 


line to an attic area, or loft; or possibly up a 
wiring duct to the roof. One enterprising ama- 
teur found that the air vent pipes in his plumb- 
ing system that ran up to the roof, past two 
apartment levels, were made of plastic pipe. 
He drilled a small hole in the vent pipe, well 
above the water level and fished a wire down 
the vent pipe from the roof, pulling the end out 
in his apartment! This gave him a 28-foot high 
vertical antenna that ran from the wash basin in 
the bathroom up to the top of the vent pipe on 
his roof! The adjacent cold water pipe was 
used for a ground connection. See fig. 1. 


The All-Important Ground Connection 

Many amateurs have run into difficulty with 
indoor antenna systems— particularly the end- 
fed antenna-plus-tuner combination — because 
they have a poor ground connection, which can 
cause improper transmitter loading, result in 
TVI and destroy the efficiency of the antenna. 

Experience has shown that a rod driven into 
the soil or a wire connected to a radiator or 
heating vent is a poor radio ground. To make 
matters worse, the longer the wire connection 
between the transmitter and the ground, the 
poorer is the electrical efficiency of the ground. 
To put it bluntly, most typical ground connec- 
tions are worthless, especially on the higher 
frequency amateur bands, where the length of 
the ground lead is an appreciable fraction of a 
radio wavelength. A sure sign of a poor ground 
is r.f. on the microphone that “bites” the oper- 
ator whenever he touches it. Feedback and in- 
stability of the equipment are also signs of a 
poor ground connection. 

These problems multiply when an indoor 
antenna is used, as the transmitting- equipment 
is usually in the strong, nearby field of the an- 
tenna. Thus, regardless of the type of indoor 
antenna used, dipole, end-fed, or whatever, the 
first secret of successful operation is a good 
ground connection! 

Broadcast stations have extensive ground 
systems that cover an area the size of a city 
block, but such an elaborate installation is im- 
practical for radio amateurs in apartment 
houses and condominiums and they must settle 
for something less. Fortunately, this can be 
done by the use of a tuned radial ground wire, 
which is a modification of a more complicated 
grounding technique used in many commercial 
installations, 


The Tuned Radial Ground Wire 

The term “radio ground” does not necessarily 
imply a direct connection to earth, but rather 
an r.f. return path to the portion of the equip- 
ment normally accepted as being at ground po- 
tential. The equipment may, or may not, be 
connected to an actual earth ground. A few 
ready-made ground systems exist in some 
homes and, if available, should be used in con- 
junction with the tuned radial ground wire. For 
example, the cold water distribution system in 


cQ è 47 


July, 1974 œ 


ENO-FEO ANTENNA 
Fig. 2—The tuned radial ground system used with 


an end-fed antenna. (A)—Single band operation 
with one radial ground wire. (B)—Two band oper- 
ation using two radial wires. If a dipole or other 
balanced antenna is used, the antenna tuner may 
be omitted. Each radial ground wire is one- 
quater wavelength long at the operating fre- 
quency, (Drawing courtesy of Radio Publications, 


COAXIAL 


Inc.) 


END-FED ANTENNA 


® 


LOW BANG RADIAL 
cn WIRE 


SHORT CONNECTION TO 
COLD WATER SYSTEM 


ADIAL GROUND WIRE 
(seererr) 


COAXIAL 


AT CONNECTION TO 
O WATER SYSTEM 


HIGH BANO RADIAL GROUND WIRE 


many buildings is composed of copper pipe, 
soldered at the joints and grounded at irreg- 
ular intervals. This can serve as an auxiliary 
ground in conjunction with the radial wire. 
Water systems of iron pipe have questionable 
joints (as far as electrical conductivity goes) 
and plastic water pipe systems are useless as a 
radio ground. An underground sprinkling sys- 
tem composed of copper pipe is an ideal aux- 
iliary ground, provided the connecting lead 
from pipe to equipment is short and direct— 
not more than a few feet long. 

The tuned radial ground wire (sometimes 
called a counterpoise by Old Timers) is an 
artificial electric ground that is very effective. 
It is simply an insulated wire, one-quarter 
wavelength long at the operating frequency, 
connected to the chassis of the transmitter at 
one end and run away from the equipment in 
a random direction, either indoors or outdoors. 
The far end of the wire is left free and is taped 
to prevent accidental contact. The wire is “hot” 
with r.f. energy at the open end and can cause 
a nasty r.f. burn to anyone unfortunate enough 
to touch it when the transmitter is operating. 

As the tuned radial ground wire is resonant, 
it will only work properly on one amateur 
band. Two or more radial wires may be at- 
tached to the transmitter for multi-band opera- 
tion, if a multi-band antenna is used (fig. 2). 
Radial placement is not critical, although it is 
usually run in a horizontal plane, along the 
floor of the radio room tacked against the 
wall, or perhaps out the window and along the 
side of the dwelling. For the lower frequency 


bands, where the radial is quite long, it can be 
run out of the window, down to ground level 
and passed through bushes or trees, a few 
inches above the ground. It should not actually 
touch the ground, nor any metallic objects that 
will detune it. It is not considered to be an an- 
tenna, so it does not have to be “in the clear”, 
but it should run in as straight a line as 
possible. 

If a reasonably good ground connection is at 
hand, it should be used along with the radial 
ground wire. The combination of the best pos- 
sible radio ground, plus a radial wire, “tames” 
the most difficult antenna and reduces loading 
problems to a minimum. A chart of radial 
wire lengths for the h.f. amateur bands is 
given in fig. 3. 


Bury Your Radial Wire? 
Placing a tuned radial wire about your dwel- 
ling may be a real problem unless the wire 


[Continued on page 84] 


Fig. 3—Radial ground wire length. 
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Professionally Engineered 


‘“‘BEAMED-POWER”’ 
‘“‘BALANCED-PATTERN”’ 
‘“‘PERFECT-MATCH"’ 
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The design, craftsmanship and 
technical excellence of Telrex — 


Communication Antennas. 


have made them the standard of 
comparison throughout the world! 
Every Telrex antenna model is 
engineered, precision machined, 
tuned and matched, then calibrated 
for easy and correct assembly at 
your site for repetition of our 
specifications without ‘cut and 

try’ and endless experimentation. 


Yiz -Line n" 


with a “MATERIAL” difference! 


Also: Rotator-Selsyn-Indicator 
Systems, Inverted-V-Kits, 
“Baluns,” Towers, “Bertha” Masts, 
12-Conductor Control Cable 

and Co-ax. SEND FOR PL-73 
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LP2000 Monolithic IC transmitter, Plessey 
SL610 & SL611C low-noise r.f./i.f. IC’s, SL620, 
SL621 a.g.c. IC's, SL640, SL641 Double-Bal- 
anced Modulator IC’s, SL630 audio IC; plus 
Fairchild voltage regs., National LM370 a.g.c. 
IC, Motorola MC4044P phase detector IC— 
I've got to stop here—it goes on and on! 


Building the Junk-Box 

B&F Electronics, 119 Foster St., Peabody, 
MAS 01960. Good on many IC’s, and a lot of 
way-out stuff. These guys got their start in 
hamfest fleamarkets and stock accordingly. 
Bargains. TriTek, Inc., P.O. Box 14206, 
Phoenix, AZ 85031: another flea-market ori- 
ented outfit often with just the item you need 
most. Special in latest flyer—S% precision 
carbon-film resistors, regular values, 1⁄4 and % 
watt sizes—10¢ each, or 10 of one value for 
50¢. IC's, transistors, but sporadic supply. 
S&R Enterprises, 1344 E, Indian School Rd., 
Phoenix, AZ 85014, was the first to bring new 
balanced emitter power r.f. transistors to the 
general public, and continues to produce amaz- 
ing bargains on MARKED (never accept un- 
marked!) r.f. power devices: 2N5589—$2.00, 
2N5590—$6.50, 2N5591—$7.50! (5, 10 and 
25 watts min. output respectively). Also bargains 
on good transistors like 2N3866 (10 for $4.50) 


[from page 25] 


| and others. 


Well, that’s the list. One of the big houses, 
plus Circuit Specialists, plus S&R’s power 
transistor line, and most projects will be han- 
dled completely, I've had good luck with each 
of the outfits listed above, so I can recommend 
them. Hope this helps out a bit. We'll dip into 
the mailbag next month. Remember, August 20 
is deadline for submissions for The Milliwatt 
Field Day Trophy—a copy of your ARRL 


| “check sheet” plus description of your equip- 


ment and operating location. 
73, Ade, K8EEG 


Antennas [from page 49] 


can be tacked to a wall, or run through a 
flower bed. In the open, the wire is quite 
visible and creates a potential hazard to people 
walking about since it is possible to trip over 
the wire if it is low, or run into it if it is 
higher. The temptation exists to bury the wire, 
but this should not be done, as the wire is really 
part of the antenna system and is tuned to your 
operating band. Burying the radial would de- 
tune it, and it simply would not do the job. A 
ground system can be made of buried wires, 
but that’s a different story. 


Outdoor Antennas? 
The next column will deal with “invisible” 
and “disappearing” antennas for outdoor use in 
difficult locations. 


73, Bill, W6SAI 
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BY WILLIAM I. ORR,* W6SAI 


Lis month’s column diseussed antenna prob- 
lems some amateurs encounter in the form of 
restrictions and regulations written into leases 
and deeds. Some homes, condominium apart- 
ments and townhouses frown on the erection of 
any antenna, and may even have restrictive 
clauses incorporated into lease or deed. In ad- 
dition, the widespread use of cable TV, plus the 
installation of underground utilities, makes the 
ham antenna an all-too-conspicuous eyesore to 
the unsympathetic neighbor or landlord. 
Provided there are no legal obstacles, which 
are outside the scope of this column, it is pos- 
sible for the enterprising amateur to get on the 
air by using an “invisible antenna,” which is 
either hidden from view, visible but disguised, 
or which disappears from view when not in use. 
The indoor antenna was discussed last month, 
and this column will cover some other antenna 
projects for “tough” locations. An “oldie but 
goodie” is the so-called “Pole Lamp antenna.” 


*48 Campbell Lane, Menlo Park, CA 94025. 
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The Pole Lamp Antenna 

Sometimes the situation is desperate. An 
amateur rig can be squeezed into a closet cr 
bookcase, but what about the antenna? If 
limited to indoors, can the antenna be blended 
in with the decor of the room and not be an 
eyesore? The answer to these questions is “yes” 
when a pole lamp antenna is used. 

The pole lamp antenna, fig. 1 is a decor- 
matching accessory to the home if carefully 
built. This unique antenna is made from a 
spring-loaded pole lamp structure, which is 
placed in position between floor and ceiling of 
the radio room. Many home furnishing stores 
carry a variety of pole lamps and decorator 
poles which can be used to support shelves, 
radios, books and other objects. Plain, un- 
adorned poles and the various pieces which go 
together to make up the poles can be pur- 
chased. The most popular and least expensive 
decorator pole is a three-section assembly about 
seven feet long having spring-loaded “feet” in 
the ends which are wedged against ceiling and 
floor. 

If you are fortunate, a pole may be purchased 
with a wood center section, which is required for 
this antenna assembly. If only an all-metal pole 
is obtainable, the center section must be cut 
in half and trimmed for insertion of a wooden 
plug to serve as an insulator and support for 
the center tuning coil. 

The spring-loaded pole antenna is operated 
in a vertical position, with a high-Q, tapped 
tuning coil placed at the center. The coil reson- 
ates the compact antenna (which is a first 
cousin of the popular mobile whip antenna) to 
the band in use and the antenna, plus the 
length of wire connecting it to the transmitter, 


Center coil 


90 turns no. 16 tinned wire, 
2%" dia., 9” long 


Tap for approx. 28 turns in 
circuit 


Tap for approx. 15 turns in 
circuit 


Tap for approx. 8 turns in 
circuit 


Short out coil ] 


NOTE 
1. Connect loading coil between 6-32 bolts. 


2. Turn down ends of plug to fit within pole. 
Epoxy joint. 


Fig. 1—Decorator pole antenna serves as a good, indoor multiband antenna system. Pole is 

cut in half and insulating plug inserted to provide mounting area for resonating coil which 

connects the antenna halves. Pole antenna is used with radial ground wire for best results. 
(Drawing courtesy of Radio Publications, Inc.) 
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Pole antenna 


Coaxial line to 
SWR meter and transmitter 


Radial ground wires 


Fig. 2—Pole antenna is fed with coaxial line from 

SWR meter and transmitter. Coil L, is a matching 

device for 40 and 80 meters, as whip has very 

low radiation resistance on those bands. The coil 

is 6 turns #12 wire on a 2” form, wound to a 
length of 2 ”. 


are operated in conjunction with a tuned radial 
ground wire, if convenient, or with a cold water 
plumbing system ground. 


Tuning the Pole Antenna 

The approximate number of turns on the 
center coil for each h.f. amateur band is given 
in the illustration, An s.w.r. meter is used to 
tune up the system. With the transmitter work- 
ing on very low power, the number of turns in 
the loading coil are adjusted for the lowest 
value of s.w.r. on the transmission line. Turns 
are adjusted one at a time. 

The antenna, being short, is quite frequency 
sensitive and any major shift in frequency (es- 
pecially on the 80 meter band) requires a 
readjustment of the coil tap for best perform- 
ance, Antenna loading on 80 and 40 meters 
may be facilitated by placing a small adjustable 
coil (L1) across the coaxial line, right at the 
base of the antenna. This coil, plus the loading 
coil, are adjusted together for lowest value of 
s.w.r. on the feedline, as shown in fig. 2. 

A tuned radial wire, such as described in last 
month's column is used with the pole lamp an- 


CONNECT .001 UF, 1.6 KV CERAMIC 
DISC CAPACITOR BETWEEN PRONGS 
INSIDE PLUG 


SCREW TERMINALS 


LLS VOLT PLUG 
END VIEW 


Fig. 3—Disc capacitor placed in spare line plug 

can be used to “de-TVI” the electrical wiring of 

your building. (Drawing courtesy of Radio Publi- 
cations, Inc.) 
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tenna. This is an artificial ground system that 
is very effective. Quite simply, it is an insulated 
wire, one-quarter wavelength long at the oper- 
ating frequency, connected to the ground post 
of the transmitter at one end and run away 
from the equipment, either indoors or outdoors. 
The far end of the wire is left free and taped 
to prevent accidental contact. Radial placement 
is not critical and it may be run along the floor 
of the radio room, tacked to the baseboard, or 
simply tossed out the window and supported a 
few inches above the ground. Two or more 
radials may be used for multi-band operation, 
each cut to one of the bands in use (fig. 2). 


De-TVI-ing the Apartment or Home 


Once your “invisible” antenna is operating pro- 
perly with a reasonable value of s.w.r., it is a pru- 
dent idea to check the electrical wiring of the 
building for r.f. power that may be leaking into 
it from the nearby antenna. If the wiring is 
enclosed in metal conduit, this coupling is un- 
likely. Open wiring (knob-and-tube or Romex) 
can act as an unwanted pickup antenna, coup- 
ling a large amount of your precious output 
power into the neighbor's TV set or stereo! 
Sometimes r.f. pickup in the power line can be 
noticed when a lamp (supposedly turned off) 
glows when you are on the air. A fast and 
simple way to cure this problem is with a 
handful of .001 mf, 1.6 kv ceramic disc capaci- 
tors connected across the screw terminals of an 
empty line plug (fig. 3). The plugs are inserted 
in wall sockets at random until a position is 
found that “detunes” the electrical wiring in 
the building. Sometimes two or three plugs are 
needed to do the job properly. 


“Invisible” Outdoor Antennas 

If space permits, it may be feasible for the 
struggling amateur to string up an invisible out- 
door antenna away from the building.! This is 
imperative if the building has a metal framework. 
The name of the game is to make the outdoor 
antenna invisible, or nearly so, to the casual 
observer. An effective way to do this is to use 
copper wire of very small diameter for the an- 
tenna. The writer has experimented with end-fed 
and dipole antennas made of soft drawn, enam- 
eled wire of #20 to #28 gauge (magnet wire). 
Other experimenters have made antennas of wire 
as small as #34 (removed by the mile from a 
defunct power transformer) with good results. 
Operation of “thin” antennas seems little to do 
with antenna wire diameter, although some an- 
tennas made of #34 wire have mysteriously 


'The Handbook, “Simple, Low-Cost Wire An- 

tennas, ” by W2LX and W6SAI is chock-full of 
“invisible” antenna ideas. Published by Radio 

Publications, Inc., Wilton. Conn., 06897 for 

$3.95 plus 25c postage and handling. 

*Another Radio Publications book: $5.95 plus 

25c postage and handling. 


Mako’s boy friend gets a new linear. 


come down during the night. The only reason for 
this, it is guessed, is that birds can’t see the wire 
either, and fly into it! Antennas made of #28 
gauge wire don’t seem to have this problem. 

No problem with wire heating has been ob- 
served when running a few hundred watts input 
and the antennas seem to function as well as 
equivalent antennas made of “fatter” wire. In 
any event, regardless of power loss, antennas 
made with small diameter copper wire work, and 
in some instances are the only answer to a 
“tough” antenna problem. 


Erecting the Invisible Antenna 

Very small, hard-to-see insulators for the in- | 
visible antenna can be made out of 14-inch diam- | 
eter lucite or plastic rod. Make the insulator | 
about 2 inches long and drill fine holes in it to | 
accept the antenna and tie-off wire. Smooth the | 
edges of the holes so that they do not chafe the 
wires, 

The ends of the antenna should be tied off to 
points that will not impose a strain on the wire 
when the wind blows. Trees are poor tie-off 
points as they sway in the wind. Don’t use a 
power or utility pole, tempting as it may seem. 
It is illegal to attach anything to a power pole. 
And in addition, it is dangerous and foolhardy! 

In order to see the invisible antenna when you 
put it up, tie a long thread to a small piece of 
paper, Fold the paper and drop it over the center 
of the antenna wire. Once the antenna is up, you 
can remove the paper with a gentle tug on the 
thread. 

As a starter, an invisible dipole made of #22 
to #28 wire is recommended. You can use small- 
diameter RG-174/U coaxial line. The jacket of 
this line, unfortunately, is black and tends to 
stand out against the sky. The mini-coax is quite 
unobtrusive, however, against a darker back- 
ground, such as a building, or a tree. 

W6SAI would be pleased to hear from users 
of “invisible” antennas and to hear about their 
experiments with unusual antennas. Not every- 
thing is known about this interesting antenna 
technique and many questions remain to be an- 
swered, For each antenna idea published, the 
writer will be pleased to send an autographed 


copy of his new VHE Handbook for Radio Ama- | 


teurs, written in conjunction with Herb Brier, 
W9EGO (of the CQ Novice Column), and just 
hot off the press! E 


what is an 
antenna 
noise bridge? 


Antenna Noise Bridge (an-ten-a noiz brij). n. Omega-t's 
name for a specialized testing device that checks your 
antenna system for resonant frequency and coaxial 
impedance. 

Obtain maximum efficiency by 
determining the resonant frequency for any 
type of antenna with the solid state, self- 
contained Antenna Noise Bridge... 

Two models... TE7-01 for 1-100 MHz range, 

ayes ... the TE7-02 for 1-300 MHz range, 
Sold through amateur radio dealers 
or direct trom the factory. 


omega-t systems incorporated 
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we want you to have the best qui 


And the GEM QUADIS BY FAR THE BEST 
QUAD in exitence 

better in structural design 
$ better in quality of materials 

better in over-all performance 


That's why more hams have bought GEM 
QUADS than any other brand, and 

more than any two or three other brands 
combined. The specs tell you why. So if 
you're ready to po the quad route. why 
not go first class? 


And first class means GEM QUAD, of course 


© The GEM QUAD is a 2. 3, or 4 clement 
antenna for 10, 15, and 20 meters 

© Nylon tension tubes creste an anthwire 
breaking device 

© Two element GEM QUAD gives maximum 
forward gain “where it counts 

© Toroid balun for single $2 ohm feed line 
matching Handles the legal limit 

© Mounting spider of heavy duty aluminum 
alloy. 1% inch o.d stub; essy mounting 

© Fiberglass arms have withstood 100 m p.h. 
winds, (2.5 sq. fi. windload area) 


@ Tridetic arm design (air passes through 
the arm), 


WORLD WIDE 
DEALER 
INQUIRES 


NTED © Simple assembly and tuning instructions 
INVITEC supplied. Takes only minutes. 
© Double “Cone-shaped” design resists change 
in critical measurements under severe 
weather conditions 
Complete antenna weighs 22 Ibs.. 3 ele: 
ment 35 Ibe TV roisior is adequate 


20 Burnett Ave. Winnipeg. Mantste. Conade 
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BY WILLIAM I. ORR,* W6SAI 


” 

W are you reading, buddy?”, asked 
Pendergast as he strode into the shack, thumbs 
tucked under his belt. He surveyed the room, 
which seemed to meet with his approval, as he 
settled into my favorite chair. 

“I just got a copy of the new handbook, 
VHF for Radio Amateurs hot off the press. 
Herb and I wrote it.”1 

“Looks good. Very good”, said Pendergast 
taking the copy from me and rifling through 
the pages. “One of these days I want to talk to 
you about Moonbounce antennas for 144 mHz”. 

“Its all in there”, I replied. “What do you 
want to talk about today?” 

“More about antennas, high frequency ones, 
that is. To be specific, do you have any more 
information on that 2 element HB9CV beam 
design? I'd sorta like to build one up for 6 
meters, or maybe 15 meters. There’s a lot of 
sporadic-E DX on 6 these days, and 15 is far 
from dead”. 

“Here’s an interesting version of the HB9CV 
antenna, with dimensions for both 15 and 6 
meters (fig. 1). The elements are made of 
light-weight aluminum tubing and are inter- 
connected with a length of 300 ohm TV-type 
ribbon line and two gamma matching devices. 
Each element has its own gamma, made out of 
heavy aluminum wire, or small-diameter alum- 
inum tubing.” I handed Pendergast a drawing. 

As if by magic, Pendergast produced his note- 
book and started to copy the drawing in it. 

“The information came from a recent issue 
of CQ'Ham Radio, the nifty Japanese maga- 
zine”. I opened a desk drawer and rummaged 
through a pile of papers and clippings. 

“My filing system has broken down”, I ad- 
mitted. “I subscribe to a number of overseas 
amateur magazines and find them very inform- 
ative and refreshing. I get a lot of good ideas 
from them, even if I can’t read some of the 


*48 Campbell Lane, Menlo Park, CA 94025. 
1*VHF Handbook for Radio Amateurs,” by 
Herb Brier, W9EGQ (Editor of CQ’s Novice 
column), and Bill Orr, W6SAI. 336 pages, 
$5.95 plus 25¢ postage from Radio Publica- 
tions, Inc., Box 149, Wilton, Conn., 06897 


magazines! You would be surprised at the 
number of ham magazines in the world. I file 
any good dope from them in this drawer”. 

“Let me look into that file of yours”, said 
Pendergast. “You might have some goodies 
tucked away that I can add to my notebook.” I 
relinquished the drawer to his easy grasp. 

“Look at this,” said Pendergast, waving a 
page torn from a magazine. “Here's a great 
idea for the assembly and construction of a 
four-band dipole antenna, This is a really nifty 
mechanical design (fig. 2). It would make a 
good portable antenna for Field Day work. 
From the Japanese magazine, too”. 

“I agree”, I said. “It looks nice and is rugged. 
A good friend of mine, Bill Leonard, W2SKE, 
designed a similar antenna a few years ago 
for portable use. He did a lot of operating from 
hotels and was always on the go. His multi- 
band dipole was designed for 20, 15 and 10 
meters and was extremely light. It was made 
of 300 ohm twin-lead (fig. 3). Bill took a 


Î Direction of radiation 


3002 TV line 
cross- connected 


HB9CV beam 
antenna for 15 or 6 meters. Plan view, showing 


Fig. 1—Electrical details of the 
elements and feedline. Directivity is through 
element A (see arrow). Elements A and B are 
made of light weight aluminum tubing. The 
interconnecting feedline is made of a length 
of 300 ohm TV ribbon line. The elements are 
supported on a wood boom having the length 
indicated by dimension C. The elements are 
interconnected by means of two gamma matches 
(D) which can be made out of heavy aluminum 
wire, or small-diameter tubing. The transmission 
line s.w.r. may be adjusted by varying dimen- 
sion D. A coaxial feedline and ferrite balun are 
connected at feedpoint F-F. In this design, the 
rear element is made longer than the front 
element to improve the front-to-back ratio of 
the array. 
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Fig. 2—Multiband dipole assembly. Four dipoles for the 40, 20, 15 and 10 meter bands 
are connected in parallel and fed at points F-F. The dipoles are supported in position 
by spacers made of 1” diameter dowel rod. The spacers are coated with waterproof epoxy 
to make them weather-resistant. The array is held in position by extension wires which form 
the outer portion of the 40 meter dipole. The extension wire is attached to the midpoint 
of the dowel so that the array is balanced and the tension on all wires is equal. The shorter 
dipoles are terminated with egg insulators and the outer (dotted) sections of the assembly 
are made up of additional lengths of wire. Rope should not be used as it will expand and 
shrink according to the amount of moisture in it. At the center of the assembly, the dipole 
wires are twisted and soldered together and the halves of the antenna are fed with a 50 
ohm transmission line. A ferrite balun may be used, if desired. Dipole lengths are conven- 
tional. Complete assembly is shown in illustration (A) and simplified view of one half is shown at (B). 


Same egg insulator 


(B) 22'6” 


Fig. 3—Assembly of 20-15-10 meter dipole. (A) Twenty and ten meter sections are made of 300 
ohm ribbon line. One leg of line is broken on each half of the assembly to form the 10 meter 
section. The unused outer tips are connected back to the 20 meter section to prevent the antenna 
from tearing apart under tension. Only a small segment of wire is cut free at the break, leaving 
the center webbing intact. (B) A 15 meter section is added to the ribbon dipoles, made of lengths 
of insulated wire. The 15 meter antenna is taped to the ribbon dipole and connected in parallel 
with it at feedpoints F-F, The triband antenna is fed with a random length of RG-58/U coaxial line, 
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length of ribbon line 33 feet long, shorted the 
ends and placed an insulator at the center, This 
made the 20 meter section, One wire of the 
twin-lead was cut 8'2” on each half of the 
dipole and the outer section wire was cleaned 
of insulation for about a half an inch, and 
soldered to the 20 meter wire for added 
strength. This allowed the short center section 
wire to function as a 10 meter dipole. Finally two 
11'2” sections of insulated hookup wire were 
taped along the twin lead, each side of the 
center insulator, and the inner ends soldered to 
the common joints at the insulator. This made 
up the 15 meter section. The wire was taped 
to the twin-lead every foot. The last step was 
to attach a length of RG-58/U coaxial, 50 ohm 
transmission line across the center insulator. The 
whole assembly was very light, and W2SKE 
carried it all over the world for quickie oper- 
ation from temporary locations”. 

There was a long silence as Pendergast's 
pencil scratched in his notebook. Finally, he 
asked, “Didn't he use a balun?” 

“No,” I replied. “No balun. With low power 
and a temporary lash-up like this, a balun 
really is more of a nuisance than a help. It adds 
weight to the center of the antenna. W2SKE 
slung his antenna up with string and when he 
was ready to leave the air, a quick tug on the 
coax line brought the whole thing down”. 

“What else do you have”, said Pendergast to 
himself, as he leafed through an assortment of 
papers, He paused, and pulled one out. 

“Hey, I like this”, he said. “Here’s a draw- 
ing of a short-haul 80 meter antenna (fig. 4). 
It consists of a 2 element beam, aimed straight 
up so as to bounce a strong signal off the ionos- 
phere, directly overhead. It should be a 
“bomb” within 1000 miles or so.” 

“I heard some fellows on 3995 kHz using an- 
tennas of this type”, I said. “They were back 
east and really put out a good signal, even as 
far as the West Coast. So the antenna really 
is better than just a ‘local’ antenna. It works 
for long skip, too”. 

Pendergast paused in his search through the 
papers. “Have you received any interesting 
mail?”, he asked. 


Ground level 


“Yes”, I replied. “By coincidence, in the 
same mail, I received letters from the Chief 
Engineers of two antenna manufacturing com- 
panies. Both of the companies make a wide 
line of antennas for radio amateurs. For each 
company, the most popular antenna sold is the 
inexpensive 3-band vertical that works on 10, 
15 and 20 meters. In one case, the vertical em- 
ploys traps for bandswitching, and in the other 
case, the vertical has a tapped base loading 
coil.” 

“Well, what was the problem?”, asked Pen- 
dergast, putting down the notebook. “That 
seems like a pretty simple antenna to get 
going!” 

“Apparently not”, I replied. “More antennas 
of this type are sold than any other type, and 
a large percentage of them go to Novices and 
beginners who don’t have a lot of expertise in 
putting up an antenna. They run into trouble, 
get angry when the antenna doesn’t seem to 
work, then send off a fiery letter to the antenna 
manufacturer.” 

Pendergast took the two letters and read them 
carefully. “Very simple”, he said. “My motto 
is: as a last resort, read the instruction manual”. 

“That’s part of the problem”, I replied. “The 
anxious amateur, with a new antenna in his 
hot little hands, rushes out and tries to put it 
up, without first reading the assembly instruc- 
tions. Look at this: here’s a list of antenna 
problems compiled by one manufacturer from 
the complaints he has received about a 3-band 
vertical antenna. 

Problem #1. The user forgets to install 
radials, or forgets to make a ground connec- 
tion at the base of the antenna. 

Problem #2, The user installs the antenna 
along the side of a building, thus detuning the 
antenna. 

Problef #3. The dimensions given for the 
antenna are ignored. 

Problem #4, The user expects the vertical 
antenna to be competitive with his neighbor's 
4 element beam installed 120 feet above 
ground, 

“The Engineer of one antenna company lets 

[continued on page 78] 
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his hair down and says in his letter (quote) I 
think the whole problem goes back to the basic 
reluctance of some amateurs to read beyond 
the ARRL license manual. In addition, the 
ham often needs a little short course on how 
to get the most for your money and how to 
get the best results for your purchase (un- 
quote)”. 

Pendergast said nothing, so I continued. “A 
lot of fellows don’t realize that when they 
erect a vertical antenna, regardless of whether 
it is a 3-bander, or whatever, that they have 
only half an antenna. The ground system makes 
up the other half, and is as equally important 
as the antenna! 

“Every amateur using a vertical antenna 
should read the series of articles by Jerry 
Sevick, W2FMI, which have appeared in QST 
over the past year or two. He explodes a lot 
of the myths about vertical antennas. His meas- 
urements show that a good ground return sys- 
tem can improve the performance of a vertical 
antenna by about 8 decibels, and that’s the 
equivalent of adding a linear amplifier to your 
exciter! 

“Jerry says his experiments show that, aside 
from lightning protection, the use of a ground 
rod with a vertical antenna is of questionable 
benefit. I agree completely with that. It is ex- 
tremely difficult, if not impossible, to get a 
good, low resistance r.f. ground connection with 
a ground rod and the only alternative is for 
the user of a vertical antenna to go to a radial 
system of some sort, even if the antenna is 
ground mounted on a short post.” 

“The effective conductivity of sea water, 
which is assumed to be a good ground, is 
about 5000 millimhos/meter. In the United 
States, ground conductivity varies from 4 
millimhos/meter in dry, sandy areas such as 
Nevada to 30 millimhos/meter in moist, farm- 
land-type ground, And as a matter of fact, the 
moist ground isn’t so good, either. In one in- 
stance, measurements were made over moist 
farmland in comparision against salt water. 

The moist farmland didn’t do so well . . . down 
about 5.3 decibals, in fact. The loss over ordinary 
urban ground is anybody’s guess. 

“While the user of a vertical can’t do much 
about ground loss in the far-field of his an- 
tenna, he can do a lot about ground loss in the 
immediate vicinity of the antenna. And, as 
Jerry’s articles show, a good radial system is 
the key to good operation. You can use a 
ground rod if it makes you happy, but you 
had better back it up with some radial wires. 

“At the very minimum, at least one radial 
wire is required for each band or the antenna 
just won't work, I discussed this in my July 
CQ column. You can get by with a single 
radial wire for 10, a single one for 15, and a 
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single one for 20, all tied together at the base 
of the 3-band vertical antenna. Now, Hy-Gain, 
for example, recommends a minimum of two 
radial wires for each band. Each radial, you 
understand, is a quarter-wavelength long at 
the operating frequency. Many designs, how 
ever, show four quarter-wavelength radials as 
the recommended minimum. Personally, I 
don’t think there is much difference in perform- 
ance between one, two or four radials”. 

I paused, and Pendergast asked, “What does 
W2FMI recommend?” 

“Well, it seems to me that his data showed 
that 10 radials were a great improvement over 
4, and 40 radials were a great improvement 
over 10. Using 100 radial wires was about 8 
decibels better than using 4 radials.” 

“Well, what do you do at your summer 
home?”, asked Pendergast. 

“I use a vertical antenna there, a sixteen 
foot whip for 20 meters,” I replied. “The 
ground is fairly flat, with no real, metallic ob- 
stacles around the antenna, The antenna is 
mounted on a post driven into the ground, and 
the base of the whip is only about six inches 
above the grass. I have 8 radial wires, made of 
166” lengths of insulated hookup wire. These 
are insulated at the free end, and the other 
end has a copper alligator clip on it. 

“When I'm not on the air, the radials are 
rolled up and tossed under the house, When I 
go on the air, I take them out, spread them 
over the lawn and clip them to the shell of the 
coaxial connector that is attached to the base 
of the vertical antenna. 

“The whip is attached to the post with wing 
nuts, so when we leave the place, it only takes 
a few seconds to remove the whip and stow 
it away.” 

“And how does it work?”, asked Pendergast. 

“As well as can be expected”, I replied. “I 
can’t compete with DXers using elevated beams, 
but I can work a lot of DX and I have a lot of 
fun with it, Maybe I could pick up a few more 
decibels by adding more radial wires, but eight 
is a nice, round number and not too messy.” 

I got up as Pendergast started to walk to- 
wards the door. 

“I admit, the vertical antenna can’t compete 
with a good beam. But the ionosphere, is a 
great leveler of signals and sometimes you are 
surprised. Last spring I pulled 9NIMM, Father 
Moran in Nepal, out of a pile-up using this ver- 
tical, so the antenna must be doing some 
good”. 

Pendergast paused as he opened the door. 
“The vertical has some distinct advantages”, he 
said. “It is inexpensive, unobtrusive and takes 
up little space. Sometimes it is the only antenna 
that the amateur can put up, because of proper- 
ty restrictions or other problems. After all, 
that’s the game to play if it’s the only game in 
town”. | 
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Paosas hung up the telephone with a 
sigh and rubbed his ear. 

“Who were you talking to?,” I asked. “You've 
been on the pipe for over an hour. I drove over 
here to see if your line was out of order.” 

Pendergast sighed again. “That was Hardcore 
pounding my ear, That guy is continually en- 
meshed in antenna problems. He got beat out on 
40 meters trying to work Kingman Reef. He's 
fit to be tied.” 

“Poor operating habits,” I replied. “A friend 
of mine worked Kingman with 10 watts and an 
indoor dipole on 40 meters.” 

“Well,” replied Pendergast crossly, “that wasn’t 
me.I missed him on 40 meters, too. Just couldn't 
cut the QRM. I guess both Hardcore and I need 
40 meter beams. Do you have any designs for a 
compact 40 meter beam, about as big as a 10 
meter beam, and with 10 decibels gain and 50 
decibels front-to-back ratio?” 
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“Not yet,” I laughed. “Remember my beam 
antenna theory: the gain and effectiveness of a 
beam antenna is proportional to the size and to 
the time and trouble it takes to erect it.” 

“That sounds like the v.h.f. man’s theory: if 
the antenna doesn’t come down in a storm, it 
isn’t big enough!,” replied Pendergast. 

“Right,” I said. “However, to get back to Hard- 
core’s problem, I suggest that he should think 
about a compact, two-element 40 meter beam. 
The crux of the problem, of course, is how 
‘compact’ is compact? How much can you 
‘shrink’ a beam before it becomes merely a toy? 
Tve seen some pretty small beam designs that 
are extolled as being effective, but when the chips 
are down, they don’t perform as well as a dipole. 

“Problem is, the radiation resistance of a full- 
size two or three element beam is only 20 to 25 
ohms at best. When you start reducing the size 
of the beam by introducing loading coils, the 
radiation resistance drops rapidly. While I've 
seen no information on the reduction of radiation 
resistance for miniature beam antennas, I do 
know that reducing the size of a vertical antenna 
by one-half drops the radiation resistance by two- 
thirds. An eighth-wave vertical antenna, then, 
has a radiation resistance of about 10 ohms, as 
compared to 35 ohms for a quarter-wave ver- 
tical.” 

“Do you think the same reduction factor ap- 
plies to a beam antenna?,” asked Pendergast. 

“Well, perhaps not exactly,” I replied, “But 
the reduction factor is of the same order of mag- 
nitude. If so, a half-size two or three element 
beam has a radiation resistance in the neighbor- 
hood of seven to eight ohms.” 

“Nonsense!,” replied Pendergast. “Most minia- 
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Fig. 1—Electrical layout of compact 40 meter beam. This center loaded beam provides good front-to- 
back ratio and about 4 db power gain over a 100 kHz segment of the band, Director and driven ele- 
ment are equal lengths. Coil L, has 12 turns of #10 enamel wire or 3/16” copper tubing, 2⁄2” dia- 
meter and about 4” long. Coil L, has 14 turns of # 10 enamel wire, or copper tubing, 212” diameter, 
with a one-inch gap at the center. Coil is about 5” long. The 4 turn link is tightly coupled at the center 
of the coil. The link is #10 insulated house wire. Elements are telescoping, with shims used as necessary 
to provide tight, rugged joints. Hose clamps, or similar devices should be used at each joint, The boom 
(not shown) is a 14’ section of 3” diameter aluminum irrigation pipe, or equivalent. The coils are 


mounted on ceramic standoff insulators and connection to the elements is made with copper strap. 
The beam is fed with a 50 ohm coaxial line at points F-F. 
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ture beams provide a very good match to a 50 
ohm coaxial line.” 

“You forget the miniature beam uses loading 
coils or other devices to establish resonance,” I 
countered. “Loading coils can be very lossy, and 
the loss resistance must be added to the radiation 
resistance to give a true picture of the feed point 
resistance of the beam. The loss resistance can be 
as high as, or higher than, the radiation resist- 
ance. Most of the applied power is used up in 
warming the loading coils. You have to be very 
careful to design high-Q loading coils for any 
miniature beam, otherwise the miniature beam 
will exhibit signal loss, instead of signal gain.” 

Pendergast paused as I pulled a photograph 
and a drawing out of my brief case. “Here's a 
good design for a compact 40 meter beam that 
you can pass along to Hardcore (fig. 1). It is a 
center-loaded beam that provides good front-to- 
back ratio and about 4 decibels power gain. It is 
a rugged beast, and only a little larger than a 
typical triband beam. Best of all, it is easy to 
construct and adjust and won't come down in a 
storm, if it is properly built.” 

I pointed to the drawing. “A beam antenna of 
this design was used by Project Oscar station 
W6EE for their 40 meter RTTY schedules a few 
years ago. Anyone who heard the W6EE signal 
on the east coast, and in Europe on 40 meters 
can tell you that this beam has real punch!” 

Pendergast studied the drawing as I continued, 
“The beam is built on a 14 foot long boom made 
of 3-inch diameter aluminum irrigation pipe. 
Each element is insulated from the boom and 
loaded at the center with a high-Q loading coil. 
The elements are broken at the center and an 
insulating plug is used to hold the halves together. 
The W6EE design used a piece of fibreglass tub- 
ing as the center insulator, but any material such 
as hard wood, micarta or the like can be used, as 
long as it does not absorb water. 

“Each element is 45 feet long. The inner sec- 
tions are 112” diameter tubing, the next sections 
are 13%” diameter and the tips are 7%” diameter. 
This makes a surprisingly rigid element that 
doesn’t have much sag to it.” 

“You say both elements are the same length?,” 
asked my friend. “How, then, good Sir, does this 
device act as a beam?” 

“The elements are resonated to the proper fre- 
quencies by means of the center loading coil,” I 
replied. “The director coil has 12 turns and the 
driven element coil has 14 turns, Each coil is 22” 
in diameter and about 4” long. Number 10 wire 
is used for the coils, which are air-wound. 

“The coils are mounted on 3” high standoff 
insulators and connections are made from the 
coil to the element with 1⁄2” wide copper straps. 
Each strap is 5” long.” 

Pendergast scribbled furiously away in his 
notebook, as I continued. “The driven element 
coil has a one-inch space at the center, and a 4 
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Fig. 2—Mounting bracket for beam, An aluminum 
“cradle” can be assembled out of a flat aluminum 
sheet and two pieces of heavy aluminum angle 
stock. The pieces are held together with heavy 
bolts, The boom fits snugly between the plates and 
is held in position with two bolts passed through 
the boom. The aluminum plate can be fastened to 
the support structure by conventional means, When 
the bolts are withdrawn, the boom may be slid 
back and forth in the cradle so that the operator 
may make adjustments to either the driven element 
or the director. A safety strap may be passed over 


the cradle to hold boom in horizontal position. 
. 


turn link is placed in this gap. The link is directly 
attached to the 50 ohm coaxial transmission line. 
The link is wound of #10 insulated house wire 
and is positioned so that it falls neatly inside the 
space in the center of the coil.” 

After a pause, Pendergast 
that all?” 

“That’s all,” I replied. “The usual details of 
mounting the elements to the boom, and the 
boom to the mast I leave to your imagination.” 

“Hold on!”, shouted Pendergast. “How do you 
adjust the beam?” 

“The beam should be on the tower, or at least 
in the clear, and elevated 20 or 30 feet above the 
ground. The director is self-resonant about five 
percent higher in frequency than the chosen 
design frequency. The operational bandwidth of 
the beam is about 100 kHz; fifty kHz either side 
of the design frequency. The SWR on the trans- 
mission line is less than 2 over these limits. If, 
for example, your design frequency is 7250 kHz, 
the director element is self-resonant at approxi- 
mately 6890 kHz. The turns on the loading coil 
are expanded or compressed until this frequency 
is achieved.” 

“How do you determine this adjustment,” 
asked Pendergast. 

“With a grid-dip meter,” I said. “Listen to the 
grid-dip meter in a nearby, well calibrated re- 
ceiver. Couple it lightly to the loading coil of the 
director and tune for the resonance dip. Note the 
frequency of the dip on the receiver. If you do 
this carefully two or three times, you can estimate 
the resonant frequency of the director within two 
or three kilohertz. Adjust the coil—or the ele- 
ment length—until resonance is achieved.” 


inquired, “Is 


October, 1974 èe CQ è 23 


“And the driven element?,” asked Pendergast, 
scribbling away in his notebook. 

“Same technique. The coaxial line is removed, 
and the center coil adjusted to the design fre- 
quency of 7250 kHz. Then the line is attached 
and the beam hoisted to its final position. Minor 
adjustment can be made by moving the position 
of the link coil with respect to the main loading 
coil.” 

“And how do you make these foxy adjustments 
when the beam is atop a fifty foot tower?,” 
demanded Pendergast. 

“That’s one of the prices you must pay for a 
good, compact beam that works,” I replied. “If 
you don’t want to adjust it, why don’t you go out 
and buy a pre-adjusted beam?” 

Pendergast did not reply, so I continued. “One 
way of adjusting the elements for resonance is to 
make the boom-to-mast joint adjustable. Look at 
fig. 2. By removing two bolts, the boom can slip 
back and forth in a collar. You want to adjust 
the director? Fine, pull the bolts, and slide the 
boom in, bringing the director close to the tower. 
You want to adjust the driven element? pull the 
bolts and slide the boom out, bringing the driven 
element close to the tower. 

As I closed my brief case, I said, “Don’t forget 
to get this baby up in the air. A half-wavelength 
on 40 meters is about 70 feet. If this beam is 
much lower than that, you won't get maximum 
performance out of it.” 

“Hardcore has a 72 foot crank-up tower,” 
replied Pendergast. “He can put the beam on 
when the tower is cranked down to 22 feet, then 
run it up to full height. He'll blow your head off 
when he gets this working!” 

“Before I leave, I want to show you a drawing 
of the great antenna installation that W6CYL has 
on his mobile home. This is a real clever answer 
to a tough problem (fig. 3). 

“Bob has a sixty-foot mobile home in a classy 
trailer park. And the owner doesn’t permit any 
ham antennas! In fact, the owner of the park is 
ex-Navy and he can spot a ham antenna a mile 
away. Well, Bob is ex-Marine, and he doesn't 
take any static from a Navy man, so he’s on the 
air with a disguised antenna installation that is a 
real winner! The owner of the trailer park allows 
TV antennas, since there’s ro cable TV. So Bob 
disguised his ham antenna to look like a TV 
installation. In fact, that’s what it is! Look at 
this.” 

I waved the photograph under Pendergast’s 
nose. “Observe the twenty foot mast with a v.h.f. 
and u.h.f. TV stack at the top. Observe the black 
box under the antennas. That looks like a TV 
rotator, but it is a decoy, made of aluminum and 
wallboard, and has a balun inside it for the ham 
antennas.” 

“Where are the antennas,” asked Pendergast. 
“Does Bob use the mast for a vertical?” 

“No way,” I replied. “He tried that, but had 
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Fig. 3—The Mobile Home Antenna installation of 

WE6CYL. No ham antennas allowed in this classy 

trailer park, but TV antennas are OK! So W6CYL 

made his TV installation into ham antennas for the 
hf bands. See text for construction details, 


too much TVI. So he uses the guy wires. There 
are four top guys, each one runs to a corner of 
the mobile home. Two of the guy wires form a 
20 meter dipole and two of them form a 40 meter 
dipole. And two of the lower guy wires form a 
10 meter dipole. The 40 and 20 meter dipoles 
are connected in parallel at the feedpoint and are 
fed through the balun. The 10 meter dipole has 
no balun, but is fed directly with a separate 
coaxial line.” 

“But they can’t be dipoles,” protested Pender- 
gast. “The guy wires are all broken up with egg 
insulators!” 

“Ah, yes,” I replied. “But all of the egg insula- 
tors are decoys, except the ones at the end of the 
dipoles. The antenna wire merely passes through 
the phoney egg insulators and continues on 
its way.” 

“So the guy wires are the dipoles,” exclaimed 
Pendergast. 

“Right. Bob has trimmed the 40 meter dipole 
so it also works on 15 meters, on the third har- 
monic. The feedlines for the antennas, and for 
the TV antennas as well, are brought down the 
mast on standard eye bolts. The whole works 
looks like a TV installation, even to the dummy 
rotator atop the mast. 

“And to add insult to injury, Bob uses the 
plumbing system for a ground and then loads the 
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Fig, 4—The Australian Travelling 
Wave Dipole. This modified di- 
pole works over the frequency 
range of 3 mHz to 30 mHz with a 
s.w.r, of less than 2.6! The two- 
wire dipole has networks placed 
in each half to produce a standing 
wave between the feedpoint and 
the networks. 
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dipoles on 80 meters! He ties the braid to the 
center conductor at the bottom end of the feed- 
line and, in conjunction with a loading coil, 
works the 40 meter dipole as a top-loaded anten- 
na on 80 meters! The feeline does most of the 
radiating, and the dipole merely acts as top 
loading.” 

“How about TVI on 80 meters?,” 
Pendergast. 

“Bob says he has a slight herringbone on his 
own TV set, but his next door neighbor reports 
clear reception.” 

“Amazing,” said Pendergast,” especially since 
the TV down lead is within inches of the 80 
meter radiator!” 

“Yes, it is,” I admitted.” Bob has a high-pass 
filter on his TV set, and a low-pass filter on his 
transceiver. So he is pretty clean. But he can 
work all bands from 80 to 10 meters. And do 
you know what?” 

“What?,” breathed Pendergast. 

“To top it all off, Bob uses the v.h.f. TV 
antenna for 2 meters and works into all the local 
repeaters!” 

“How does he do that?,” asked Pendergast. 
“The TV antennas are horizontally polarized!” 

“Who knows?,” I replied. “All I know is that 
everything works, and Bob is on the air, under 
the very nose of the ex-Navy trailer park owner. 
who makes formal, white-glove inspection every 
day!” 

The woods are full of clever people,” said Pen- 
dergast. “And now I have one for you. Bet you 
never saw this antenna!” He dropped a magazine 
in my lap. It was the April, 1974 issue of 
Amateur Radio, of the Wireless Institute of 
Australia. 

“The antenna was described at the August, 
1973 Convention of the Institute of Radio*and 
Electrical Engineers in Melbourne, and the arti- 
cle in Amateur Radio is a summary of the IREE 
paper given by Dr. R. Guertler and G. Collyer 
of the Antenna Engineering Company of 
Australia.” 

I looked at the drawing (fig. 4). “I'll be 
damned,” I said. “This is a broad band dipole 


asked 


that covers 3 to 30 mHz! Fantastic!” 

I read from the article: 

“The dipole was designed for short-haul h.f. 
communication systems and is supported in a 
horizontal position between two masts. The feed 
point impedance provides a good match to a 300 
ohm balanced line, or may be matched to a 70 
ohm coaxial line by means of a balun.” 

“Go on,” said Pendergast. “What does it say 
about the networks?” I continued: 

“Firstly, there is a 12.1 meter (39.7 feet) 
length of two-wire line spaced 1.8 meter (5.9 
feet) by means of two 25 mm. (1") diameter 
aluminum tubes. The wire is 7 strands of 1.2 mm. 
diameter copper, A tapering section of 1.25 
meters (4.1 feet) brings the wires together at the 
feed point. At the other end of the open wire 
section there is a network which connects to an- 
other section of open wire line 6.4 meters (21 
feet) long. The network consists of a 16 „H in- 
ductor in parallel with a 330 ohm resistor and 
takes up a length of 0.45 meter (1.4 feet, includ- 
ing connections). Overall the antenna is 40.6 
meters (133.25 feet) long.” 

“What about the network?,” asked Pendergast, 
nervously chewing on a pencil. 

I continued: 

“It was found that neither the value of the 330 
ohm resistors nor that of the shunt inductors was 
very critical. The shunt inductor has a small ef- 
fect on s.w.r. at the lower frequency end. How- 
ever, reduction of the resistance to 150 ohms 
caused the s.w.r. to fluctuate considerably with 
frequency. The taper sections were required to 
reduce shunt capacity between spreaders M and 
P. Reducing the length of this section produced 
an increase in s.w.r.” 

“Wow!.” said Pendergast. This looks like the 
long-missing all-band antenna. Imagine, this 
antenna can work on all ham bands between 80 
and 10 meters, and all frequencies in between! 
Feed it with a 70 ohm line and a 4 to 1 balun! 
You've got it made!” 

He gathered up his belongings and made a rush 

for the garage workshop. a 
* = * 
W6SAI note to readers: I would be interested in 
hearing from any experimenters who try out this 
unique antenna design. No additional informa- 
tion, other than that in this column, is available 
at the present time. 
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“My friend, you look very sad.” Pendergast 
tossed aside the copy of Appliance Operator 
magazine he had been reading and took his 
feet off the operating table. “I was just looking 
at the ads for the Pachenko machines.” 

“What’s a Pachenko machine?,” I asked. 

“A Japanese transceiver with solid-state read- 
out. The word Pachenko means pin-ball ma- 
chine in Japanese. You know, one of those 
things with lights and bells. Well . . .” 

“I see the comparison,” I said. 

“Enough of this chatter. Tell old Pendergast 
your problem,” said my friend. 

“Well, old Pendergast, I sort of worked my- 
self into a box with my recent CQ columns,” 
I replied. “In the last few issues I discussed 
the so-called invisible antenna and the problems 
some hams have in erecting a good antenna 
in the face of building restrictions, suspicious 
landlords and the like. Obviously I hit a vital 
point. Some hams have single story homes with 
a height limit of 16 to 26 feet on buildings 
and accessories. Some have a restriction on 
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antennas of any kind. It’s a tough situation.” 

“Well, how about the good old, reliable 
ground plane antenna,” demanded Pendergast. 
“That’s not very high for 20 or 15 meters, and 
it is inconspicuous. In fact, you have one of 
them, don’t you?” 

“Yes,” I admitted. “I have a 21 mHz ground 
plane at my vacation spot and it has worked 
well for years. The base is very close to the 
ground however, and I have always been very 
uneasy about it, especially after reading 
W2FMI’s very fine series of articles about 
vertical antenna systems in QST over the past 
few years. Jerry proved that a ground-mounted 
vertical antenna needed a large number of 
radials before it worked efficiently. The garden 
variety of amateur ground plane—with 3 or 4 
radials—mounted close to the ground exhibited 
about 8 db less signal strength than a similar 
antenna mounted over a good ground plane.” 

“Yes,” said Pendergast. “I remember you 
saying in your September CQ Antenna column 
that a ground plane vertical is only half of an 
antenna system and the ground radials (or 
screen) make up the other half.” 

“Right,” I replied. “Well, to try and get 
around the problem, and to make a better low- 
profile antenna, I could either add a lot of 
radials, or try another approach. So I took 
down the 21 mHz ground plane—it only had 
4 radials—and in its place I put up a vertically 
polarized Quad loop antenna (fig. 1) at about 
the same height. The Quad loop exhibits about 
3 db gain over a ground plane and the loop 
is a complete antenna so the electric field does 
not have to penetrate the earth to reach the 
missing portion of the antenna, as is the case 
with the ground plane. The loop antenna, in 
itself, is a complete entity. Hopefully, then, 
the electric field losses inherent in the ground 


Fig. 1—The single quad loop antenna. 
This experimental loop antenna was 
mounted on a wood mast about 18 
feet high. Loop was made of #18 wire, 
11⁄8” on a side. The low point of the 
loop was about 2 feet clear of the 
ground. For vertical polarization, the 
loop was fed at one corner (A-B) with 
one-to-one balun and a quarter-wave- 
length Q-section made of 7'8” of RG- 
59/U line (75 ohms). The transmission 
line was RG-58/U (50 ohms). The meas- 
ured s.w.r. at 21.2 mHz was 1.3. 
Raising the loop so that the bottom was 
6 feet above the ground raised the 
s.w.r, to 1.8 at 21.2 mHz. The loop is 
directional broadside, with minor lobes 
in the plane of the loop. The balun 
and feedline are dressed along the 
horizontal arm back to the center of 
the loop, then drop down the mast to 
ground level. 


Feed 
system 
A B 
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Fig. 2—The horizontally polarized loop. The loop 
of fig. 1 was revised to provide horizontal polari- 
zation by feeding it at the base (A-B). Dimensions 
of loop and matching line remain the same. The 
line was brought down to the ground and led 
away from the loop at ground level. This low 
loop proved to be much better than a ground 
plane antenna with 4 radials mounted at the 
same base height. 


adjacent to the vertical loop are less than those 
encountered with a ground plane. I reasoned 
that I could eliminate all radials and at the 
same time end up with a better antenna.” 

“How did the Quad loop work?,” asked 
Pendergast. 

“After the loop was up, I used it for some 
weeks. I immediately noticed better results in 
that my ratio of replies to calls went up, and I 
was able to work appreciably more DX with 
less effort than before. I would estimate that I 
was getting better than the 3 db gain I had 
hoped for, as compared to the ground plane.” 

“Hurrah!,” said Pendergast. “You have in- 
vented the better mousetrap. The ground plane 
is relegated to the junk box.” 

I ignored the thrust, and continued. “My 
next experiment was to change from vertical 
to horizontal polarization by feeding the loop 
at the bottom (fig. 2). It worked even better; 
it seemed that I could almost compete with the 
big boys. So I decided to dismantle the whole 
antenna and bring it home with me and make 
direct comparisons against my 3 element Yagi 
on a 45 foot tower. This would be the supreme 
test. 

“And that’s exactly what I did. I reassembled 
the loop and tested it against the beam, both 
for horizontal and for vertical polarization. The 
results were certainly very interesting.” 

Pendergast bounced up and down in his 
chair. “What happened?”, he asked. “Don’t tell 
me the loop down close to the ground was as 
good, or better than, your beam up 45 feet?” 
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I sighed. “It really was a very unscientific 
experiment. I checked the antennas on receiving 
and asked for comparative reports on trans- 
mitting. My own S-meter is calibrated at about 
4 decibels per S-unit, but I couldn’t tell just how 
the S-meter at the other end of the circuit was 
calibrated. In any event, I came to the conclu- 
sion that the vertically polarized loop close to 
the ground was about 12 db down in signal 
strength from the beam. That’s about 3 to 4 
S-units. And the loop exhibited a lot more fad- 
ing on DX signals. 

“Three to four S-units worse?,” yelled Pen- 
dergast. “No way!” 

I continued. “After these tests, I switched the 
loop over to horizontal polarization and ran 
some tests. This loop was better, markedly, but 
still about 10 decibels down in signal strength 
compared to the beam.” 

There was a long silence. Finally, Pendergast 
sighed heavily and said, “Let me get this 
straight. The vertically polarized loop was at 
least 3 db better than the ground plane and the 
horizontally polarized loop was better than the 
vertical one.” 

“Right,” I said. 

“Well, then,” Pendergast continued trium- 
phantly, “what you are saying is that the ground 
plane is the worst of the lot, and probably 
about 13 to 15 decibels weaker than a good 
beam!” 

“Let’s not play decibelmanship,” I replied, 
“But that seems to be a good guess. But if the 
ground plane is so bad, why is it that many 
stations have worked plenty of DX with it? The 
answer, I think, is that most of the fellows that 
have had success with the ground plane antenna 
have mounted it high in the air, where it radia- 
tion angle and behavior are more like a vertical 
dipole and where the ground losses are much 
less. Remember, my ground plane was very 
close to the earth.” 

I rummaged through a stack of magazines on 
the desk. “One of the unsung heros in the verti- 
cal antenna game was VE3AAZ. He generated 
a computer program to determine the effect of 
ground loss on vertical antennas. His article is 
in June, 1965 issue of QST. I suggest you 
read it. 

“In his computer program, working from 
known radiation patterns and given amounts of 
ground loss, VE3AAZ — among other tests — 
compared a horizontal dipole antenna to a verti- 
cal antenna and to a ground plane at different 
elevations and found that the vertical dipole, 
whose center was %2-wavelength above ground 
compared favorably with a ground plane an- 
tenna at a takeoff angle of 10 degrees, there 
being less than one decibel difference between 
the two. VE3AAZ also computed that a verti- 
cal antenna two wavelengths high had a 5 db 
to 8 db advantage over a ground plane antenna 
mounted at ground level. Finally, he computed 


that a horizontal dipole at a height of 2 wave- 
lengths had a 2.5 db advantage over a vertical 
antenna whose center was at the same height. 
Thus, the horizontal antenna 2 wavelengths 
high has an advantage of 7.5 db to 10.5 db 
over a ground plane antenna, mounted close to 
the earth, at least for a takeoff angle of 10 
degrees (fig. 3). 

' “Of course, the gain figures vary with eleva- 
tion and takeoff angle, but I picked the values 
I did because my beam is just about 2 wave- 
lengths above ground, 

“Now, I know my beam has a power gain 
of 7.5 db over a dipole. So that makes my 
beam 15 db to 18 db better than a ground- 
mounted ground plane, at least on paper. And 
going one step further, it looks as if my beam 
is about 10 db to 13 db better than the low. 
horizontally polarized Quad loop. And that 
range of figures agrees fairly well with my 
estimate based upon signal reports and listening 
tests.” 

Pendergast shuddered, “How can you work 
any DX if you give away 10 db or more to 
your competition?” 

“Don’t forget that this is a paper argument,” 
I replied. “But the computer study of VE3AAZ 
does agree with what I found out the hard way. 
Even so, the ionosphere is a great leveler of 
signals. 

“In the conclusion of his article, VE3AAZ 
says, ‘there seems to be very little to be said 
for vertical polarization except for the non- 
directional feature.’ He was talking about h.f., 
not v.h.f., of course.” 

“You both are certainly shooting the popular 
ground plane antenna down in flames,” said my 
friend. “It sounds as if you couldn’t punch your 
way out of a paper bag with it.” 

“That’s part of the game,” I replied. “I do 
know the vertical loop, close to the ground, is 
better than a ground plane at the same height 
above ground. And the horizontal loop is better 
than the vertical loop. The whole picture is 
rather confusing, but it is possible to draw 
some interesting conclusions from the whole 
exercise.” 

“And these conclusions are?,” asked Pender- 
gast. 

“Simply this. If you are restricted to a ground 
plane for the h.f. bands for esthetic or other 
reasons, you should either get it high in the air, 
where it will work with a few radials, or use 
a half-wave vertical antenna. If the ground 
plane must be mounted close to the ground, 
because of necessity, use plenty of radials on it. 
Read W2FMI’s series of QST articles on this 
subject. 

“If you can go to a Quad loop, even though 
it is close to the ground, it will perform better 
than the ground plane antenna. Horizontal loop 
polarization, moreover, seems to outperform 
vertical polarization. It still might be a good 
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dipole outperforms ground- 


plane antenna, The horizontal dipole consistently 
provides a better signal at an elevation angle 
of 10 degrees above the horizontal that does a 
vertical dipole antenna whose center is %4-wave- 
length above ground. At a height of 2 wave- 
lengths, for example, the horizontal dipole is 
from 7.5 db to 10.5 db better than the vertical, 
depending upon ground conductivity. (Data ex- 
tracted from ‘Antenna Behavior Over Real Earth,” 
by W. H. Anderson, VE3AAZ, QST, June, 1965). 


idea to put a radial system under the loop. I 
feel sure it will help, especially with vertical 
polarization, but I haven't tried it.” 


“The closer to the ground, the greater the 


need for radials,” said Pendergast. 


“Apparently that’s so,” I responded. “I would 


like to hear from readers of this column who 
have used a ground plane or half-wave vertical 
on the h.f. DX bands with success, It would 
be interesting to see how they worked out, 
DX-wise.” 


“Are you going to give a freebie?,” asked 


Pendergast. 


[continued on page 66] 
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Antennas [from page 50] 


“Why not?,” I replied. “For every contribu- 
tion I receive and put in the column, I'll be 
pleased to send the contributor a complimen- 
tary Handbook of mine.” 

Pendergast stretched and yawned. He started 
toward the door of the shack. “Glad I don’t 
have to worry about ground planes and low, 
low loops. My six element Yagi on the 110 
foot tower really does the job.” 

“Yes, and your Pachenko machine helps too, 
doesn't it?,” I rejoined. But Pendergast was on 
his way and didn’t hear my final remark. a 


CQ Country Chart 
A two color, wall-sized country chart is avail- 
able on poster stock and in large type for only 


$1.25 per copy postpaid. Address request to: 
CQ DX Country Chart, CQ Magazine, 14 Vander- 
venter Ave., Port Washington, N.Y. 11050. 


WANT TO BUY —— USED HAM GEAR 
We pay cash for used gear: FM, SSB, AM, etc. 
Working or as is -- makes no difference. Call or 
write today! Al, W2SRW or Mel, WA2NET. 


RAMCO ELECTRONICS 
365 Canal Street, New York, NY 
Phone: (212)966-6056 


10013 


International's inline amplifier 
provides 14 db gain flat within 1 
db over a range of 10 to 1,000 
MHz. Impedance 50 phms. Re- 
quires 20 VDC @ 50 ma. For in- 
creased gain additional amplifier 
may be added. Uses BNC type 


terminals. 

SPECIFICATIONS 

Range 10 to 1,000 MHz 
Impedance 50 ohms 

DC Input* 20 VDC 50 ma 

Gain* * 14 db 

Flatness +1 db (Ref. 500 MHz) 


Operating Temperature —25 to +70° C 


Noise Figure 9 db 
VSWR Output 2.0 
Output capability for —60 db near 


intermodulation distortion 100 MV 


*Will operate 12 to 24 VDC with some loss 
characteristics. 

**May cascade for additional gain with 
consideration of noise and flatness. 


Price $40.00 plus postage 


Write for complete catalog. 
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CRYSTAL MFG. CO, INC. 

10 North Lee 

Oklahoma City, Oklahoma 73102 
405 236-3741 
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HIGH INTENSITY STROBE 
WARNING LIGHT 


With The Brilliant Flash! 


CAN BE SEEN FROM HIGH 
FLYING AIRCRAFT OVER 100 
MILES AWAY 


Candle Power: *BL426 strobe 
produces in excess of 1,000,000 
candle power assuring maximum 
visibility 


Dependability: Its low current requirement, no moving 
parts, and long life electronic components insure the 
maximal safety protection at all times. It is dependable 
in extreme hot or sub-zero weather (no moving parts 
to freeze up). Circuitry is dipped in protective coating 
compound to prevent corrosion. 


Mounting: Mounting plate is designed for permanent 
installation 
GREAT FOR BOATS! FIRE CARS’ 
Now in use by: Police Departments ® Oil Companies® Ambulances 
© Utility Trucks © Telephone Trucks ® Railroads ® Airport Vehicles 
@ Highway Maintenance Trucks © Alarm Systems @City and 
County Vehicles © Fork Lift Trucks. 
SPECIFICATIONS 
Weight Bulb Xenon flash tube 
Hergnt D.C Voltage 12 
Optic Lens Plastic (Red, Current 3amps 
Candie Power 1,000,000 
Flash Rate 6010 80 FPM. 


Model BL4-26, 12V-DC @ 3 amps... $99.95 
For magnetic mount and cigarette lighter plug add $11. 


amber. blue, clear) 


Case & 
mounting plate Aluminum 
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Prenvercasr opened the door of the shack. 
A scimitar of cold air slashed across his face 
and a flurry of snow sifted into the room. He 
closed the door hurriedly and said, “It’s a cold 
night on the moor! Glad I don’t have to shinny 
up a tower to work on an antenna tonight.” 
Sensing no reply, he looked over at me and 
noted, “Still digging through the mail? Any- 
thing interesting?” 

I dropped the pile of mail into my lap. 
“Never underestimate the ingenuity of a radio 
amateur,” I replied. “Lots of hams are in- 
terested in the so-called “invisible” antennas 
because they have problems getting a sky-wire 
in the air.” I paused, and pulled a letter out of 
the pile. 

“Here’s a great letter from John Milford, 
DAIJM. He’s at a military base in Germany. 
Listen to his problem and how he solved it . . . 
‘I live on base and the houses are nearly 
identical on each and every base in Germany. 
They are 3 or 4 stories high, with either a flat 
or peaked roof. Until recently, we had a flat 
roof with a 30 foot tower atop it. The tower 
was capped off with a 2 element Quad built 
from the data in your “Cubical Quad Antennas” 
handbook’. 

‘The flat roof is being replaced with a peaked 
roof, because of snow loading, I guess, and the 
antenna had to come down. And it can’t go 
back up, because Uncle Sam doesn’t want any 
antennas sticking out of the new roofs. All the 
roofs in the U.S. bases are being replaced with 
new, peaked roofs! Worse, still, the new roofs 
are all-metal construction, eliminating the possi- 
bility of an antenna under the roof. 

‘To get around this problem, I put up a 
vertical dipole on the side of the building, with 
a reflector. A simple two element beam, held to 
the vertical side of the wood building by small 
standoff insulators! In order to disguise the an- 
tenna, insulated wire was used with the same 


*48 Campbell Lane, Menlo Park, CA 94025. 

1 “All About Cubical Quad Antennas,” Orr, 
Radio Publications, Wilton, Conn. 06897 
($3.95 plus 25¢ postage). 


color jacket as the building color. A balun was 
used on the driven element and I painted it the 
same color as the building. The coax was run 
perpendicular to the driven element, half the 
distance to the reflector, and then straight down 
to the shack window. An old military rule of 
camouflage is that in a jungle or wooded area 
curved lines are best hidden, but in the open 
straight lines draw least attention! The finished 
antenna was well disguised and would be un- 
noticed if you did not know it was there. 

‘The beam worked so well I added 10 and 15 
meter elements in a V-formation, at about 150 
degrees to the 20 meter elements (fig. 1).’ 

“Pretty clever,” said Pendergast. “Does DAI- 
JM say how the beam works out?” 

I continued reading, “The antenna works 
well, though not as well as the Quad atop the 
tower. It seems to have good forward gain and 
a front-to-back ratio of about 15 db, The s.w.r. 
is quite low on all bands, running about 1.3 at 
resonance.” 

“Well,” said Pendergast, “That proves it is 
pretty hard to keep a sharp ham off the air.” 

“Correct,” I replied. “And here's a novel an- 
tenna scheme from Bob, WA2PCL, He can’t 
put up a ham antenna, either, but all the apart- 
ments in his area have wash lines running out 
to poles in the back yard. Silly, isn’t it? A wash 
line is OK, but a ham antenna on the roof is 
verboten! 

“So Bob made the wash line into an antenna 
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Fig. 1—DA1JM’s “invisible” beam antenna in a 
vertical position on the wall of a 3 story wood 
frame apartment building. Beam dimensions are 
normal. The multiple reflectors are connected at 
the mid-point. The elements are constructed of 
insulated wire, painted to match the building and 
are held in position with small standoff insulators. 
The coaxial line is brought in a window. The 
beam is only one-inch away from the wood siding. 
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Fig. 2—WA2PCL's antenna is a washout! (A) Long 
wire antenna running back and forth between 
two plastic pulleys resembles a clothes line. End- 
fed antenna tuner is used in conjunction with a 
radial ground wire in the shack. (B) Dipole an- 
tenna with coaxial feed. Outer conductor of co- 
axial line should connect to left-hand side of 
dipole. Coaxial line is wrapped around ferrite 
core (Lı) to provide r.f. choke to suppress line 
currents. Choke consists of 3 turns of coaxial line 
passed through Indiana General CF-117 ferrite 
toroid, making a coil 4 inches in diameter for 
RG-58/U line. For data on ferrite, write Indiana 
General Corp., Crow Mills Rd., Keasby, NJ 
08832. Core is Q-1 material, 1.875” diameter. 


(fig. 2). He’s tried a dipole and also an end- 
fed antenna, with a simple antenna tuner, Both 
ideas work out well and he’s on the air.” 

“Not bad,” said Pendergast. “I remember in 
New York City, there were big areas of 4 story 
apartments with clothes lines draped all over 
the rear yard. No reason why one of them 
wouldn't do double duty.” 

“Well, K4MD takes the prize,” I replied. 
“He’s stuck with an antenna problem, and one 
day he heard a ham in Pennsylvania describe 
his antenna. The fellow was living in an apart- 
ment house which prohibited the erection of 
any antennas. So he connected his antenna 
tuner to the aluminum window frame of his 
room and used that for an antenna. 

“K4MD tried this out. He ran a piece of wire 
about 2 feet long from his rig to the aluminum 
window and used a quarter-wave ground radial 
in the shack, running along the floor. He used 
the window frame antenna on 40 meters. 

“K4MD had an end-fed wire outside to com- 
pare the window antenna against, and found 
out it was about one S point weaker than the 
end-fed wire. He used it on some schedules and 
it worked fine, Admittedly, the window frame 
antenna is no DX antenna, but it does work and 
would be a boon to a cliff dweller who can’t 
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erect an outside antenna. Too bad we don’t 
know who the Pennsylvania ham is who gave 
the idea to K4MD.” 

Pendergast scratched his head. “Glad I don’t 
have antenna problems,” he muttered. 

“Sometimes you can’t help yourself,” I re- 
plied. “Here’s a great letter from W9IZ with a 
report on an attic antenna. Some years ago Bill 
put up a 2 element beam on a tower, He moved 
about a mile, and took down the beam. Before 
he got it up again, his daughter moved to 
Boston and he wanted to work a phone patch 
with her. 

“Since it was the dead of winter, he didn't 
want to put the old tower up, so Bill put his 
2 element beam up in the attic of his home. 
This was about 25 feet high, I imagine. 

“Bill says, ‘I cut the beam up into 4 or 5 
pieces, maneuvered it up into the attic through 
a closet ceiling access cut-out, reassembled it 
and—with a few pieces of 1 X 2 wood—hung 
it on the rafters. I then took it all down and 
reversed the elements and put it back again, 
having found I had aimed it at California in- 
stead of Massachusetts! 

‘A word of caution! When installing an attic 
antenna, do not grab hold of a rafter and a 
wasp nest at the same time. This could cause 
one to step through a bedroom ceiling, incur- 
ring the displeasure of the XYL, etc. 

‘Since I had used the same beam before, I 
had somewhat of an idea of what to expect in 
the way of results. It really beams! And I've 
been using it for seven years, and have never 
bothered to put the old tower up again!’ ” 

“That's really great,” said Pendergast. I al- 
ways wondered what snow would do when an 
indoor antenna was used.” 

“I once read an article about the hams at the 
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Fig. 3—Low-pass filters for receiver protection. 

Each filter protects from signals lower in fre- 

quency than the designated band. Capacitors are 

silver mica, and inductors may be high-Q receiv- 

ing type coils with movable powdered iron slug. 

Filter is built in aluminum box with coils arranged 
for minimum coupling between them. 


300 ohm line 


Nominal 
input 


—t impedance 


Pickup coil 


Fig. 4—Original Collins “multiband” antenna, 
the grandfather of the modern G5RV antenna. 
The antenna is center-fed, with flat-top and feed- 
er length chosen to provide either a 1200 or 75 
ohm termination at the transmitter on various 
bands, The 300 ohm line was made of aluminum 
tubing. Antenna was described in the 1937 issue 


Antarctic bases who laid their antennas right 
on the snow,” I replied. “It seems to be a good 
insulator.” 

Pendergast looked out of the shack window. 
The snow, which had been falling steadily, had 
now stopped, and there were only small flurries 
in a clearing sky, He sighed. 

“It may seem silly at this time of year to 
think of Field Day”, he said, “But I’m going to 
try to get things organized early this year so it 
won't be a last minute panic. One of the things 
that would help, I think, is a set of low pass 
filters for each band. When you go multi- 
operator, a real problem is receiver overload, 
especially from a nearby transmitter on a lower 
band, Have any ideas?” 

“A simple low pass filter may help,” I re- 
plied. “For example, a design like this, built 
into a small aluminum box would attenuate low 
frequency signals, provided the signals did not 
sneak around the filter and get directly into 
the receiver (fig. 3). For example, the 80 meter 
filter attenuates all signals below 2.5 mHz, 
which includes the 160 meter band. The 40 
meter filter cuts off at 5 mHz, knocking out the 
80 and 160 meter bands. The 20 meter filter 
cuts off at 10 mHz, kaocking out the 40, 80 
and 160 meter bands, and so on. They can be 
built using little, high-Q coils and will fit in a 
very small box.” 

“Thank you,” said Pendergast. “I'll copy the 
information in my little black book.” He paused. 
“Before I push off into the snow and sleet, why 
don’t we have a little discussion about the 
GSRV antenna. I work a lot of Aussies and G’s 
and many of them use the GSRV, but they 
don’t tell what it is on their QSL card. Do you 
know what a GSRV antenna is?” 

“Well, I think so,” I replied. “Basically, it is 
a center-fed, multi-band antenna. Sometimes it 
uses an antenna tuner, and sometimes not. If 
my memory is correct, this design was first 
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of the Radio Handbook as well as the ARRL Hand- 

book. Made with modern, open-wire 300 ohm 

line, and used with an antenna tuner, the Collins 

antenna serves as a good multiband antenna 

today. 300 ohm ribbon line may be used for low 

power, if feeders are cut to 82 percent of lengths 
given in table. 


publicized by Collins Radio Company in 1937 
as the ‘Collins Multiband Antenna’ (fig. 4). The 
original description was in the 1937 ARRL 
Handbook, and also the 1937 Radio Handbook. 
Antenna dimensions were chosen so that when 
a 300 ohm feedline was used, the impedance at 
the bottom end of the line was either a low, or 
high value (75 ohms or 1200 ohms, if my 
memory is correct). Then, either a series-tuned 
or parallel-tuned network was used to couple 
the antenna system to the transmitter. 

“The original antenna was written up in the 
1936 issue of the Collins Signal magazine, as 
an adjunct to the Collins 30FXB transmitter. 
The 300 ohm line was constructed of 14-inch 
diameter aluminum tubes spaced 1% inches, 
center-to-center. 

“As you can see from the illustration, several 
lengths of flat-top and feeder were available, 
and the end of the feedline was either coupled 
to the tank coil of the transmitter via high 
voltage capacitors, or a tapped pickup coil was 
used. 

“The GSRV antenna is the 103 foot version, 
shortened to 102 feet for some obscure reason. 
Either open-wire line, or 300 ohm ribbon line 
may be used (fig. 5). This information is from 
the RSGB Radio Communication Handbook, 
4th edition—a darned good reference work, by 
the way. 

“The GSRV antenna can also be used with 
a 75 ohm twin-lead feeder. In any event, it is 
a refined version of the original Collins an- 
tenna, transplanted to England.” 

Pendergast smiled, “It seems a lot of an- 
tennas are named after popular DX stations 
that use them. The VSIAA antenna is the old 
single-wire-fed antenna called the Windom. 
That, of course, is named after ‘Windy, W8GZ, 
who popularized it. And don’t forget the pop- 
ular W8JK beam, too.” He began to tug on a 
heavy sweater and prepared to leave. 
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Fig. 5—Modern G5RV antenna, today’s version of 
a 1937 idea. (A) Antenna tuner used with G5RV 
for multiband operation. (B) G5RV fed with match- 
ing stub and low impedance transmission line. (C) 
Universal antenna tuner. Impedance transforma- 
tion ratio depends upon capacitance ratio of C, 
and Cz. Coils Lı and Lz are standard tuner coils. 
(Drawing courtesy of RSGB and Radio Communi- 
cation Handbook). 


“Season’s Greetings and best wishes for 
1975,” he said with a smile. “What do you 
predict for amateur radio, antenna-wise, for the 
coming year?” 

“Well, as Bob Booth, W3PS, says, ‘It is diffi- 
cult to prophetize, especially with respect to the 
future.’ However, my guess is that there will be 
increased interest in log-periodic and log- 
periodic dipole arrays for the h.f. bands, in- 
creased interest in low frequency antennas for 
80 and 160 meters—as the sunspot cycle drops 
—and more interest in moonbounce and moon- 
bounce antennas. That guess covers a broad 
enough field so I can’t be 100 percent wrong!” 

Pendergast opened the door and a flurry of 
snow slid into the room. “Best Holiday Greet- 
ings,” I said, “And may all your DX stations 
come back to you in 1975.” a 


anzennds 


BY WILLIAM I. ORR,* W6SAI 


“Baluns,” said Pendergast emphatically, 
gently pounding the table so that the bottle 
would not overturn. “Baluns are the name of 
the game.” 

I held my glass of Chateau Yquem '64 up 
toward the window, letting the golden, after- 
noon sunlight illuminate the liquid. 

“Good body and color,” I said. “Notice the 
aroma. A superlative wine in a good year.” 


*48 Campbell Lane, Menlo Park, CA 94025. 


“You are not listening,” replied Pendergast. 
“Hardcore just put a balun on his tri-band 
beam. Claims it improved his front-to-back 
ratio and gave him a good S-unit more signal 
strength. What do you think of that?” 

I put the glass on the table, “Poor Hard- 
core,” I replied. “It seems as if he has re- 
invented the wheel. Baluns have been around 
for a long time.” 

Pendergast figeted impatiently. “Well, his 
tri-band beam was fed directly with a 50 ohm 
coaxial line, Bound to be plenty of mismatch. 
He never could get a decent s.w.r. figure—.” 

“Now, hold it,” I said. “I'm tired of hearing 
you sound off about s.w.r. and Hardcore’s 
ability to work DX. And that goes for baluns, 
too. Believe me, baluns, speech compressors 
and multi-element high frequency beams are 
joining the status of horsepower in cars, an- 
tenna gain and receiver sensitivity as far as the 
sales pitch is concerned. 

“Let’s get to the point—baluns, in this case! 
A balun is nothing more or less than an elec- 
trical transformer for converting a balanced 
electrical system to an unbalanced one, or vice- 
versa. By a balanced system, I mean a 2-con- 
ductor system with both conductors electrically 


Coaxial line 
Coaxial line | 
Generator Load Generator Load 
(A) (B) 
Step-up 2—wire line 
balun 
A Coaxial line 
Generator Load Generator Load 
tc) (0) 
1:1 Step-down 
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Fig. 1—The simple balun transformer. (A) Un- 
balanced generator feeds unbalanced load via 
coaxial line. (B) Unbalanced generator feeds 
balanced load through coaxial line and balun 
transformer. The secondary of the transformer 
may be center-tapped and returned to ground. 
(C) Unbalanced generator feeds high impedance 
load through coaxial line and step-up balun. In 
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this example, secondary of balun is center- 
tapped. (D) Balanced generator feeds balanced 
load through 2-wire, balanced line, (E) Balanced 
generator feeds unbalanced load through 2-wire 
balanced line and balun transformer. (F) Bal- 
anced generator feeds low impedanced, unbal- 
anced load through a balun and 2-wire, balanced 
line. 
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Fig. 2—Unbalanced coaxial line provides a bal- 
anced termination at points B-C by introducing a 
high impedance between the outer conductor 
of the coaxial line and ground by means of a 
quarter-wavelength sleeve (A). The equivalent 
electrical circuit is shown in (B). (C) shows a 
linear version of the coaxial balun utilizing a 
quarter-wavelength long transformer section. 
Point A is at ground potential and points B-C 
are electrically balanced to ground. This linear 
balun provides no impedance transformation and 
is the prototype for the coil balun shown in fig. 
4. The line section has the same diameter as the 
coaxial line and forms a 2-wire transformer with 
an unbalanced input and balanced output. 


balanced to ground. And by an unbalanced 
system, I mean a 2-conductor system with one 
conductor at ground potential (fig. 1). Some- 
times an impedance transformation is accom- 
plished in the balun, but not always. 

“Quite simply, it is possible to transform 
from an unbalanced system to a balanced 
system by merely introducing a high impedance 
between the outer conductor of the unbalanced 
coaxial line and ground. The simplest example 
of this is the coaxial sleeve (fig. 2). This balun 
is quite frequency sensitive but is usable over 
a single amateur band. There’s no impedance 
transformation and the balanced output is at 
the same impedance level as the unbalanced 
input. A modified version of this uses a parallel- 
line construction instead of a coaxial construc- 
tion.” 

“Yes, yes,” said Pendergast impatiently. 
“Thats old stuff. But how about the newer 
coaxial coil baluns and the ferrite core baluns?” 

“Look at this,” I replied, sketching fig. 3. 
“This is the balun of fig. 2(C) redrawn in a 
straight line, Notice that a common ground 
point is required for the end of the right-hand 
balun section and the shield of the transmission 
line, which forms the left-hand section. Now, 
if you just roll this up into a coil—.” 

“You have a coaxial coil balun,” interrupted 
Pendergast. “Now, I see the similarity between 


the two designs! And the bandwidth is greater 
with the coiled balun than with the linear 
balun, is it not?” 

“Correct,” I replied. “The leakage reactance 
and turn-to-turn capacitance determine the 
upper frequency limit (30 MHz) and the in- 
ductance of the coils determines the lower 
frequency limit (6 MHz). I described a balun 
of this type, and how to build it, in the Feb- 
ruary, 1966 issue of CQ. The article was be- 
fore its time, because it caused not a ripple of 
excitement. However a few years later, the 
letters started to come in, and the coaxial balun 
finally came into its own. 

“If you don’t have a 1966 CQ, here’s a quick 
summary of the design. Physically, the balun 
looks like fig. 4(A). The coil has an inner 
diameter of about 6% inches for RG-8A/U 
coaxial line. I wound my balun on a hunk of 
PVC plastic pipe I got at a plumbing supply 
shop. The balun consists of 9 turns. The far 
end of the coil is shorted, inner-to-outer con- 
ductor, and the bottom end is the 50 ohm 
unbalanced feed point. The coil is tapped at the 
exact center for the balanced output connec- 
tions, which attach to the driven dipole element 
of the antenna. Finally, a flexible copper strap- 
jumper connects the top end of the coil to the 
coax outer conductor at the fed-end of the 
coil (A). It is as simple as that.” 

I noticed Pendergast had taken out his note- 
book and was scribbling furiously. 
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Fig. 3—The balun of fig. 2(C) is stretched out in 
a line and redrawn as shown here. Two quarter- 
wavelength sections of line are used, with the 
balanced output taken off at the midpoint of 
the configuration. The right-hand end of the 
device is at ground potential. The balun section 
has no center conductor and may be made of 
the outer conductor of a section of coaxial line. 
In the balun of fig. 4, the outer and inner con- 
ductors of the line are shorted together for ease 
in construction and to make the unit more 
rugged, but the inner conductor of the balun 
section contributes nothing to the action of the 
device. (B) shows the electrical equivalent of the 
balun of fig. 4, with the shorted balun section. 


February, 1975 èe CQ è 43 


PVC plastic coil form 


Jumper inner and outer 


Coil of nine turns of 
RG—8/U line 


(A) 


wires to braid 


Connections at center of winding 
(8) 


Fig. 4—(A). The coaxial coil balun is made up 
of nine turns of 50 ohm line wound on a form 
6% inches in diameter. In comparison with fig. 
3(B), the balun section is the top portion of the 
winding. (B). The connections at the center of 
the winding are on the opposite side of the coil 
from the end connections and are not shown in 
(A). Additional information on this balun design 
is shown in the Feb., 1966 issue of CQ and also 
in the 19th edition of the Radio Handbook, 
published by Editors & Engineers division of 
Howard Sams, Inc. 


“Tell me abdut the center connections,” he 
asked, 

“Start off with a piece of coaxial line about 
16’ 6” long. This will work for a coil having an 
inner diameter of 6%” to 6%4”, with an inch 
or two of cable left over at the ends. Wind a 9 
turn coil, closely spaced, and mark the mid- 
point, which is 4% turns from either end. Un- 
wind the coil so you can work with the coaxial 
cable more easily. Use a sharp knife and 
remove the vinyl outer jacket about an inch on 
each side of the center mark. Next, cut the 
braided outer conductor of the line at the 
center point and trim the braid back until 
about 42-inch is left on each side of the center 

` point. Don’t touch the center conductor or 
inner insulation at this stage of the game (fig. 
4(B). Now, using some #14 tinned wire, wrap 
it around the braid at each exposed point, 
making terminating connections. The end of 
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the coil which is to be shorted has two leads 
connected to the braid, the other end of the 
coil, which is the input end, has one lead at- 
tached to the braid.” 

“Gotcha,” said Pendergast, making a large 
drawing in his notebook. 

“Just so you won’t get mixed up, better short 
out the far end of the coil at this point. Trim 
the vinyl jacket back, loosen the braid a bit 
and snip off a quarter-inch of the inner insula- 
tion. Twist the outer braid about the exposed 
inner conductor and solder the two together. 


“Now you can rewind the coaxial cable on 
the coil form and fasten it in place with heavy 
twine passed through holes drilled in the form. 
Remember the input end of the coil has two 
leads connected to the shield at the center 
point? Well, one lead is for connection to the 
antenna, and the other lead is soldered to the 
center conductor at this point. Just remove a 
tiny slug of insulation from the center con- 
ductor to make the connection. 

“The last step is to connect a grounding 
jumper from the shorted, top end of the coil 
back to the outer braid at the input end of the 
coil. I used a length of %-inch wide copper 
strap scrounged from the junk box. This is the 
common ground point (A) and a bracket may 
be attached to the copper strap to mount the 
balun to the antenna framework if you wish. 

“As a final point, you can place a coaxial 
plug on the input end of the balun to make a 
quick-disconnect joint.” 

“The balun goes right up at the antenna,” 
said Pendergast. 

“Correct,” I replied. “You now have a 
balance-to-unbalance transformer that will work 
well over the range of 6 MHz to 30 MHz. It 
will take a kilowatt with ease. In fact, the 
balun works very well at 3.5 MHz, and also 
up to 35 MHz. At 3.5 MHz, however, the 
transformation is not quite unity, as a 50 ohm 
load “looks like” about 54 ohms at the input 
terminals of the balun. Still, that’s pretty 
damned good performance.” 

“It should help the s.w.r. performance of the 
beam,” said Pendergast. 

“Negative,” I replied. “If the balun is a 1-to- 
1 transformer, the s.w.r. on the line will not 
change. However, certain advantages do accrue 
with the use of a balun, particularly with a 
beam antenna. First, the balun prevents an- 
tenna currents from passing down the outside 
of the coaxial line. Line radiation can screw 
up the pattern of a good beam and produce 
some very puzzling effects. The most apparent 
effect is the loss of front-to-back ratio. Since 
coaxial transmission line carries some degree 
of antenna current when it is attached to a 
balanced driven element, line radiation will 
alter the antenna pattern. If the transmission 
line descends vertically below the antenna, it 
becomes a fine vertical antenna, radiating 


energy in all directions, This is usually un- 
noticed by the operator, until he finds that line 
radiation obscures the front-to-back ratio of 
his beam. 

“In addition, antenna line currents travelling 
on the outer surface of the coaxial line can 
provide some weird s.w.r, measurements when 
an s.w.r. meter is inserted in the line. Most in- 
expensive s.w.r meters react to antenna current 
in an unpredictable way. The best bet is to use 
a balun at the antenna and remove this un- 
wanted antenna current on the line. The balun 
won't change your s.w.r., but probably the 
s.w.r. reading you get with the balun is more 
correct than a similar reading made without 
the balun.” 

“How about a compact wide-band balun,” 
asked Pendergast. “I've seen some baluns ad- 
vertised that cover 3.5 MHz to 30 MHz and 
are only 2 or 3 inches long.” 

“Well, judging from the physical size, they 
are probably ferrite-core baluns,” I replied. 
“As in the case of the air core balun we just 
discussed, the bandwidth is limited at the high 
frequency end by shunt capacitance and leak- 
age reactance. The low frequency limit is 
defined by the shunt inductance. In order to 
keep the leakage reactance small, the winding 
should have as few turns as possible. This calls 
for a high permeability core of small size. Such 
a core is very heavily loaded. The power capa- 
bility of this type of balun is limited by core 
temperature, which might become quite high. 
As the temperature increases, a runaway tem- 
perature is finally reached where operation is 
impractical because of unbalance in the device. 
If this keeps up for long, the balun will be 
destroyed by heat. So, you see, the common 
ferrite balun provides greater bandwidth at the 
expense of a power limitation. 

“You can wind a simple ferrite balun on a 
rod of 2-inch diameter ferrite material of good 
quality. I use Q-1 rod material which has 
medium permeability. Good ferrite material is 
not easy to find, and most radio or electronic 
distributors don’t carry it in stock. You can 
wind a toroid, if you like, but the toroid core 
costs more than the rod, and it is much harder 
to wind. Frankly, it doesn’t seem to work any 
better, either. So I suggest you stick with the 
ferrite rod. You can get information on ferrites 
by writing to: Indiana General Corp., Ferrite 
Division, Keasby, N.J. 08832. Ask for informa- 
tion on their ferrite rod #CF-503 and a list of 
distributors which carry the rod, or who can 
order it.” 

“Assume I have the rod,” said Pendergast. 
“What do I do next?” 

“The rod is about 74%” long. You'll only 
need a piece about 2%” long, so you can get 
three balun cores out of one rod. It is easy to 
break the rod. Nick it with a sharp file around 
the circumference at the desired length and 
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break it with a sharp blow with your palm. The 
brittle rod will snap neatly off, following the 
scribed line. 

“The winding is called a trifilar winding be- 
cause it consists of 3 windings wound in 
parallel. Each winding is 6 turns, for a total 
of 18 turns on the core. Number 14 wire is 
used. Enamel-coated wire can be used, but 
Formvar-coated wire is better. Formvar wire 
can often be gotten from outfits that rewind 
electric motors. Nyform or Nyclad wire is even 
better, as it has the highest dielectric break- 
down strength. However, I had to settle for 
Formvar. All you need are three lengths of 
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Antennas [from page 45] 


wire about 15” long, each. This gives ample 
wire for the coil, plus generous end leads. 

“The three wires are wound as one. Fasten 
the far ends in a vise, and you can wind the 
coils on the core very easily.” 

“How do you fasten the ends?” asked Pen- 
dergast. 

“I was afraid you would ask that,” I replied. 
“It's not so easy. The coils tend to stay in 
position, if you wind them with a little tension. 
You don’t want to use coil dope, or cement on 
the windings, as that increases the distributed 
capacity. After you make the cross-connections, 
you can wrap the end turns with twine and 
epoxy, or cement the last turn at each end to the 
ferrite material. That will do the job. 

“The inner of the three wires is cross-con- 
nected at the ends to the other windings, as 
shown in fig. 5. This winding is called the 
balancing winding. The point at which the bal- 
ancing winding is connected to an outer wind- 
ing is taken for ground at the input end of the 
balun. That’s the point to connect to the shield 
of the coaxial line.” 

“Right,” said Pendergast. “And I take it that 
this is a one-to-one balun, also.” 

“It is,” I agreed. “And very handy, too. It 
will take one kilowatt PEP input to the trans- 


mitter on voice up through the 20 meter band. 
At 21 MHz, the power handling capability is 
about 500 watts PEP transmitter input and at 
28 MHz, about 300 watts p.e.p. input. About 
the same on c.w., too. You can push it harder 
than this, but the core starts to run warm. Since 
I have no means of measuring temperature, I 
don’t know the ultimate power capability of 
the device.” 

“Very nice,” said Pendergast. “Easy to build 
and inexpensive. But what about the weather? 
How do you go about waterproofing the fer- 
rite balun?” 

“First of all, you don’t want to place any 
material in proximity to the windings that will 
alter the characteristics of the balun,” I re- 
plied. “You shouldn't dip it in epoxy or spray 
it with Krylon or other aerosol sealant. 

“A good way to waterproof the ferrite balun 
is to place it in a plastic bottle and seal the 
bottle openings. Polystyrene bottles are nice to 
use for a job like this. Better still, is to place 
the balun in a section of PVC plastic pipe 
about 2 inches in diameter and 6 inches long. 
Cut PVC discs to fit the end of the pipe from 
sheet PVC material. Place coaxial fittings, or 
whatever terminals you choose, on the discs 
and wire up the balun to the terminals, When 
everything is ready, then cement the discs to 
the section of tubing. That makes a neat, 
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(B) (A) 


Fig. 5—The compact, ferrite core balun. Suitable 
for operation over the 3.5 to 30 MHz range, 
the ferrite core balun is easily made and inex- 
pensive. The balun is symmetrical, that is, rever- 
sible end-for-end, as long as the common con- 
nection between inner and outer winding is 
taken from the ground point at one end. The 
other end of the balun is electrically balanced 
to ground. The balun is a very handy device to 
place between a coaxial line and a split, driven 
element of a beam antenna. It will work well 
with triband beams, or Quads, provided the 
s.w.r. on the transmission line is reasonably low 
(below about 2 to 1). As the s.w.r. on the trans- 
mission line increases, the power handling 
capability of the balun decreases. 


rugged and completely waterproof enclosure, 
provided the terminals, or fittings don’t leak.” 

Pendergast sighed, “Yes, and you can always 
go out and buy a balun and save the time and 
trouble. ” 

“Yes,” I agreed. “It becomes harder and 
harder to build your own equipment. Parts are 
not commonly available and—when you do 
build up something nice—it has no trade-in 


value, as opposed to a commercial piece of 
equipment. It looks as if the hard laws of 
economics are making appliance operators of 
us all.” a 


CQ Reviews Kenwood TS-900 [from page 28] 


First IF Resection—45 db (70 db min >85 
db on 40 and 10). Seconp IF REJECTION— 
(Not measurable). IMaGe Ratio — >50 db 
down from output signal (—54 db). STABILITY 
—100 Hz during any 15 min period after 
warmup (20 Hz), +2kHz during first hour 
after 1 min. warmup (+0.5 kHz). S-METER— 
(S-9=26 pv 80-15, 10m. S-9=45 uv. 6 db per 
S-unit and correctly calibrated to +40 db). 
Front END DE-SENSING FROM STRONG ADJA- 
CENT SIGNAL — (lav @ 14.300 is de-sensed 
1% db by 100,000 uv 10 kHz away). SELEC- 
TiviTY—SSB 2.2 kHz 6 db (2.4 kHz), 4.4 kHz 
60 db (4.4 kHz); c.w. 0.5 kHz 6 db (0.5 kHz), 
1.5 kHz 60 db 1.2 kHz). 

Transmitter; SSB PEP Output-150 watts into 
50 ohms (160 w. except on 10m. 150 w.); c.w. 
output—100 watts nominal (with 230 w. input, 
150 w. output 80, 40, 20; 135 on 15 and 125 
on 10). CARRIER SUPPRESSION—>45 db down 
from output (—60 db). SB Suppression—Un- 
wanted sideband —40 db from output (at 1 kHz, 
USB —44db; LSB —40 db). HARMONIC RADI- 
ATION—40 db down from output (50 db or bet- 
ter on all bands). SPURIOUS EMISSIONS— 
(None detectable within amateur bands when 
properly neutralized). 


Conclusions 

As the reader might suspect, we found the 
Kenwood TS-900 to be an excellent all-around 
piece of equipment. Only a few small additions 
would be worthwhile improvements to the op- 
erating convenience of the rig. The most sig- 
nificant addition we'd like to see is a provision 
to use the 2.2 kHz i.f. filter for c.w. reception 
when band conditions permit. The optional 0.5 
kHz filter is excellent under crowded condi- 
tions but too sharp for casual operation. Also, 
we would have liked to see a quieter blower 
switched on along with filament voltage. 

But all in all the TS-900 is the most sophis- 
ticated transceiver we've reviewed to date. 
With the rugged leather carrying handle on its 
side and rubber feet on the opposite side, it’s 
an easily carried full feature station. Power 
supplies are available for home station or mo- 
bile use, the former being in a matching pack- 
age with built-in speaker. 

The Kenwood TS-900 is imported and dis- 
tributed by Henry Radio of Los Angeles, Cali- 
fornia and is priced at $795.00. The PS-900 a.c. 
power supply is $120.00; the DS-900 mobile 
supply is $140.00. The VFO-900 is $195.00. 
The optional CW-900 c.w. filter is $45.00. 

—K2MGA 
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anzennds 


BY WILLIAM I. ORR,* W6SAI 


“What’s a KLM?” asked Pendergast. 

“What’s a what?” I replied evasively. 

“A KLM. It’s a new, super, super antenna. 
I heard one on 20 meters a few days ago in a 
pile-up. Man! What a signal. What do you 
know about it?” 

“You must be a mind reader,” I replied. 
“How would you like to have a sneak preview 
of my March CQ Antenna Column? It has a 
discussion of the KLM antenna prepared by 
Mike Stall, K6MYC, one of the best antenna 
designers I know of.” 

I searched through the desk drawer and 
brought out a typewritten manuscript. “Here's 
what Mike has to say about the KLM. Why 
don’t you read it, while I take a quick look-see 
over 20 meters and see what's going on.” I 
turned toward the .operating table as Pender- 
gast settled down in his chair and began to 
read, 


The KLM Antenna 


The KLM antenna is an adaptation of the 
popular Yagi array to obtain better bandwidth 
performance while retaining the high forward 
gain and good front-to-back ratio of the Yagi. 

In general, the Yagi provides the greatest 
gain per unit size of any of the popular ama- 
teur arrays, but as the gain increases with 
the number of elements, the more restricted 
will be the bandwidth of this type of antenna. 
A high gain Yagi for operation on the 2 meter 
band, for example, will only provide good per- 
formance over a portion of the band. Even at 
20 meters, it is not easy to obtain a good 
match, and good front-to-back ratio, for both 
the c.w. and phone parts of the band. 

The restricted bandwidth of a radiator may 
be improved by applying the equiangular prin- 
ciple to the antenna design. That is, if the 
shape of the antenna can be specified entirely 
by angles, antenna performance would be in- 
dependent of frequency. 

A frequency independent antenna, of which 
the log periodic array is an example, is a 
structure that exhibits the same performance 


*48 Campbell Lane, Menlo Park, CA 94025. 
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at different frequencies by virtue of the fact 
that the antenna is self-scaling and has no 
dimensions that are frequency sensitive. A 
simple frequency independent antenna de- 
scribed by angles is shown in fig. 1. Practical 
structures are limited in size and thus limit the 
frequency independent characteristic. To be 
truly independent, a spiral antenna of this type 
would have to start at an infinitely small point 
and expand to infinity. Practically, the antenna 
has a feed point at the center and has outer 
limits. As a result, the antenna has frequency 
limits defined by the physical, not the electrical, 
limitations, 

A modified, frequency independent antenna 
is shown in fig. 2. This is a planar structure, 
with the design repeated periodically with re- 
spect to the logarithm of the frequency. It is 
known as a log periodic antenna. A simpler 
form of log periodic antenna is shown in fig. 3, 
wherein the toothed structure is replaced with 
simple, dipole elements, This is known as a 
log periodic dipole array, and is a popular con- 
figuration for television receiving antennas. 
Radiation is directed toward the apex when 
used for transmitting, and versions of these 
antennas are used by amateurs on the v.h.f. 
bands. 

The antenna has frequency limits that are 
defined as the frequencies at which the outer 
elements of the array are about one-half wave- 
length long. 

The dipoles are fed at the center from a 
parallel wire transmission line in such fashion 


Fig. 1—A frequency independent antenna struc- 

ture described by angles, The shape of the an- 

tenna, when expressed in terms of operating 

wavelength, is the same for any frequency. The 

structure is fed at the center point (F) and the 

arm lengths are infinite. (Illustration courtesy of 
Editors & Engineers, Ltd.) 


Fig. 2—A planar, pediodic antenna. The toothed 

structures can be cut from a sheet of aluminum 

or other conducting material. Feedpoint is F-F. 

The structures may be folded back upon them- 

selves to form a three dimensional, directional 
array. 


that successive dipoles come out from the line 
in opposite directions, equivalent to a 180 
degree phase shift between elements. A broad- 
band structure is thus formed, with most of 
the radiation coming from those elements in 
the vicinity of a half-wavelength long. Gain 
and bandwidth thus bear a definite relationship 
to the included angle of the structure, and its 
length. 

The log periodic principle may be applied 
to the Yagi antenna to expand the bandwidth 
of this popular antenna, Enough log periodic, 
driven elements are added to the Yagi beam 
to provide the desired bandwidth and are fed 
in the same manner that the log periodic as- 
sembly is fed. The number of log periodic ele- 
ments used depends upon the bandwidth desired. 

As a specific example, a 20 meter log peri- 
odic Yagi antenna will be discussed. 

+ * * ha * 

Pendergast put down the paper and said, 
“How in the world do you design a 20 meter 
beam antenna? It’s too big to do much experi- 
mental work on, and you would need a huge 
antenna range.” 

I took off the earphones and replied, “Right. 
K6MYC developed his 20 meter design by 
scaling all dimensions down by a factor of ten 
and making all tests and measurements at 140 
MHz. He set his model antenna up one wave- 
length above ground, or 84 inches. The 20 
meter elements were duplicated by using 1- 
inch diameter elements.” 

“What about the ground plane?” asked 
Pendergast. 

“Mike ended up using natural ground,” I 
replied. At 140 MHz, it compares favorably 
with 14 MHz. Of course, the comparison is not 
so true at microwave frequencies. 

“I understand one of the local microwave 
outfits has made a good approximation of actual 
earth conditions by using a copper ground 
plane covered with peanut butter for work at 
2.5 gHz.” 

“Peanut butter?,” cried Pendergast. 


“Yes,” I replied. “Peanut butter makes a 
good approximation of the ground losses for 
antenna measurements in the microwave 
region.” 

Pendergast muttered some uncomplimentary 
remark under his breath and continued to read 
the manuscript. 

* * + * * 


It was soon found out that the tapered ele- 
ments used at 20 meters could cause significant 
errors when the elements were scaled up from 
140 MHz. The initial design, which used un- 
tapered elements, scaled up to a much higher 
frequency than expected. This was due to ele- 
ment taper on the 20 meter antenna, whereas 
the 140 MHz model used 14-inch diameter ele- 
ments, butt to tip. This corresponded to 11⁄4- 
inch elements at 14 MHz. Using 14 MHz 
elements that tapered from 11⁄4-inch at the butt 
down to 14-inch diameter at the tip required a 
lengthening of approximately 5 percent to 
lower the antenna to the desired operating 
range of 13.9 MHz to 14.4 MHz. 

This frequency range for the 20 meter KLM 
log periodic Yagi was chosen because many 
amateurs also operate on the MARS frequen- 
cies close to 14 MHz. Making a standard Yagi 
antenna perform optimumly on the MARS 
frequencies as well as the high frequency 
end of the 14 MHz band is compromising, if 
not impossible. 

A twin log-driven element system has suffi- 
cient bandwidth to cover 500 kHz at 14 MHz 
and parasitic elements, if properly designed 
and spaced, respond well when driven over that 
range. The final antenna design for 20 meter 
operation provided good gain as low as 13.6. 
MHz, although the front-to-back ratio and 
s.w.r. were poor below 13.9 MHz (fig. 4). 

+ + * + * 

“Figure 4! Figure 4! Where is it?” yelled 
Pendergast. 

“You dropped it on the floor,” I replied. “Here 
it is.” 


Fig. 3—The log periodic dipole antenna. Succes- 
sive dipole elements are fed out of phase by a 
common transmission line to produce a beam 
pattern at the apex of the array. The lowest 
usable frequency is determined when the longest 
element approaches a half-wavelength. The high- 
est usable frequency is determined by the length 
of the shortest element. The antenna is fed at F-F 
with a balanced line, or coaxial line and balun. 
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Fig. 4—The KLM 20 meter “big gun.” Covering 
the range of 13.9 MHz to 14.4 MHz, the KLM 
design provides 9 db forward gain over a dipole 
across the operating span. Front-to-back ratio is 
30 db at the design frequency of 14.25 MHz. 
Antenna is built on a 42 foot boom and is fed 
at points F-F with a 50 ohm line and a coaxial, 
half-wave balun which provides a 200 ohm ter- 
mination to match the antenna. Antenna dimen- 
sions provided by K6MYC, 


Pendergast bent over the drawing. “This is 
the antenna design that shot me out of the sad- 
dle on 20 meters,” he announced, 

“Well, it is a 5 element structure, using two 
log-driven elements. That makes it about 
equivalent in power gain to a 4 element Yagi. 
Only difference is, you can actually get this 
gain all across the operating range, And it is 
difficult to do that with a simple Yagi. Mike 
claims 9 db forward gain over the operating 
range, as compared against a dipole, and I see 
no reason to doubt him.” 

Pendergast peered at the drawing and I con- 
tinued. “Notice that reflector spacing is narrow 
to conserve boom length, which is an impor- 
tant factor on a large antenna. The front-to- 
back ratio is affected very little with reflector 
spacing in the range of .08 wavelength to .25 
wavelength. Forward gain rises 0.3 db with the 
reflectors spaced out at .25 wavelength, but this 
is hardly worth the extra boom length. 

“The spacing of the driven element pair is 
adjusted to provide a 200 ohm impedance for 
the antenna feed point. Spacing variations here 
have little effect on antenna performance. 
Notice that the lengths of the two driven ele- 
ments are diffierent. The lengths are affected by 
the proximity of the reflector and the first para- 
sitic element and these lengths, when properly 
adjusted, provide the proper bandwidth in this 
configuration, 

“First director spacing is adjusted to achieve 
a match at the feed point and also has a signi- 
22, ë 
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ficant effect on the front-to-back ratio. The 
length of the element also affects these para” 
meters, but has the most effect on the antenna 
gain.” 

Pendergast picked up the manuscript and be- 
gan reading again. 

+ + * + * 

The forward director, which is the shortest, 
is used to control the high frequency response 
of the antenna. Adjusting the length controls 
this parameter. The spacing of the outer direc- 
tor also has a significant effect on the front-to- 
back ratio of the array. 

The individual spacings of the two directors 
are adjusted for maximum forward gain and a 
high front-to-back ratio. Adjustments are then 
made to the driven element lengths to bring 
the impedance match to provide a s.w.r. of 1.2, 
or better, over the 500 kHz range covering 13.9 
MHz to 14.4 MHz. 

In this particular design, the directors exert 
a high degree of control over the front-to-back 
ratio, not only how much, but also where the 
highest ratio occurs in the passband. Since 14.2 
to 14.25 MHz is probably the most desirable 
place to have the best front-to-back ratio, the 
director spacing and lengths are adjusted to 
provide at least 30 db ratio, or better, in that 
frequency region. The front-to-back ratio de- 
creases to 20 db, or better, at 13.9 MHz and 
14.4 MHz, Maximum gain varies only 0.2 db 
over the complete passband of the antenna. 

m + ” * * * 

“Wow,” said Pendergast. “My 4 element 
Yagi has only about 15 db front-to-back ratio 
in the phone band, and even worse at 14.0 
MHz!" 

“Yagi antennas are not noted for good front- 
to-back ratio, except when expressly designed 
for it. Then you always run the risk of losing 
forward gain,” I replied. 

“Let’s digress for a moment and talk about 
directors,” I said. 

“Directors will do their job over quite a wide 
frequency range. The big problem with most 
common Yagi designs, using a single driven 

[Continued on page 66] 


Fig. 5—The KLM “big gun” at K6HCP that domi- 
nates 20 meters. Boom is 42 feet long and gain 
over a dipole is 9 decibels. 


Antennas [from page 22] 


element (as opposed to two elements in the 
KLM antenna), is that with the addition of the 
various parasitic elements, the Q or circuit se- 
lectivity, of the driven element rises sharply 
and the usable bandwidth shrinks. That gives 
you a severely restricted s.w.r. curve. If you 
can properly excite the directors, they will per- 
form well over several hundred kilohertz of 
the 20 meter band—about 4 percent of the de- 
sign frequency, in fact. 

“The KLM dual driven element excites the 
directors over a wider frequency range than 
does the simple dipole, thus providing wide, 
flat, optimum gain and excellent s.w.r. charac- 
teristic. 

“The s.w.r. response of the KLM design can 
be adjusted somewhat by fiddling with the di- 
rector spacing and length, but since the direc- 
tors are optimized for gain and front-to-back 
ratio, anything but very small changes will re- 
sult in performance degradation. 

“Thus, the s.w.r. curve can best be adjusted 
by paying attention to driven element lengths 
and spacing. It turns out that the spacing be- 
tween the driven elements has little effect on 
s.w.r., but driven element length can be ad- 
justed easily to touch up the s.w.r. figure to 
less than 1.2 across the operating range. Gross 
changes in length, of course, will screw up the 
front-to-back ratio, 

“As in any beam design, the dimensions are 
interlocking to an extent, and you have to 
know what you're doing, or you'll end up chas- 
ing yourself around in a circle.” 

“I'd sure like to see a KLM antenna,” said 
Pendergast. “How long is the boom?” 

“About 42 feet,” I replied. “It's a big gun, 
but it takes a big antenna to deliver a big 


antenna at Mike's station, K6MYC.” 

“That’s the guy who shot me down in the 
pile up,” said Pendergast. 

“Well, you now have all the design informa- 
tion to build your own antenna,” I replied. 
“Or, you can get the manufactured model 
made by KLM Electronics. That’s how the an- 
tenna got its name.” 

“The grandfather and first user of the log 
periodic Yagi antenna was an amateur by the 
name of Oliver Swan, 
unique concept for long distance television 
work in the central valley of California. The 
antenna performed so well that amateurs 
started using it for DX work on 6 and 2 
meters. It consistently outperformed Yagi an- 
tennas of equivalent size. K6MYC did a lot of 
work with the v.h.f. designs, before he per- 
fected the 20 meter version. K6HCP and 
K6KBE were also in on the project. And these 
three calls are very well known at the v.h-f. 
antenna measuring contests held each year in 
66 o 
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who perfected this | 


California. They are the fellows to beat, and 
not many guys can whip them, as far as an- 
tenna design goes.” 

“Well,” said Pendergast, I'll be looking for- 
ward to the March issue of CQ to read all 
about the KLM antenna. Of course, since I 
have already read the material, by the time 
the magazine comes out, I'll be an expert!” W 


Cop's Column [from page 30] 


Skokie, Illinois 60076) sells small arrays which 
appear well suited to charging batteries for 
hand-held transceivers and low power h.f. rigs 
such as the Argonaut. For example, their SPM 
150-12 solar power module is 7” x 8” X 
0.44”, costs $100.00, and will deliver a current 
of 120 ma at 12 volts in direct sunlight. 

Because of the high cost per watt of natural 
power with the sources available today, it is 
very important that all gear powered by them 
draw the minimum current possible, Solid-state 
design is a must, but in itself is not a guarantee 
of minimum power drain. Pilot lights need to 
be shut off, and switching should be designed 
so that only the stages in actual use at any 
particular time are receiving power. 


A Farewell Of Sorts 

With very mixed feelings and a large meas- 
ure of regret I’m passing the word along that 
this will be the last “Cop’s Column,” at least 
for awhile. Cop is on the move again, this time 
to Halifax, Nova Scotia. While you will still 
be seeing my byline in CQ and elsewhere, I'm 
just not going to have the time to turn out a 
worthwhile technical column each and every 
month, Many thanks for the support you've 
given me during these past 32 months. We'll 
still be getting together via the pages of CQ, 


signal, Here’s a picture (fig. 5) of the KLM | and perhaps now a little more often on the air 


too, It is one of the ironies of writing regularly 
for a ham magazine that you don’t have much 
time for hamming! I'm hoping now to have at 
least a little more time to spend communicating 
with old friends and meeting new ones. "Til the 
next time we meet, Vy 73, Cop, WOORX/VEI 


BARGAINS! 
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BY WILLIAM I. ORR,* W6SAI 


“What are you doing,” said Pendergast as he 
slouched down on his spine in my favorite easy 
chair. “Working on your income tax return?” 

“Thanks a lot,” I replied. “I don’t do that 
until the last possible moment. And this isn’t the 
last possible moment.” 

“Well,” Pendergast replied, “Let's talk about 
something nice. Have you gotten any interesting 
letters about your CQ column?” 

“Plenty,” I replied. “Especially the column on 
vertical antennas. I’m still getting feedback on 
that one. Also ‘invisible’ antennas are a hot sub- 
ject. And 80 meter antennas are coming into in- 
terest, as the sunspot cycle drops. Lots of 
interest in 80 meter DX antennas.” 

“Suppose you let me hear some of the let- 
ters,” suggested Pendergast. 

“Why not?,” I replied. “Here’s a short note 
from Joe, WA7GSM, who has an interesting 
80 meter antenna. It is a modified Quad loop 
(fig. 1) whch is slung from a single 45 foot 
pole. Each antenna corner is about 25 feet off 
the ground and the feed point is 8 feet off the 
ground . . . sort of a squashed diamond ar- 
rangement. Joe uses a commercial 4-to-one 
balun at the feedpoint and a 50 ohm coaxial 
line, He says the diamond seems to present a 
feed point impedance of about 250 ohms. The 
s.w.r. runs about 1.5 at 4 MHz, dropping to 
unity at 3.8 MHz.” 

“Well, according to that, Joe should be able 
to use the diamond loop all the way down to 
3.5 MHz,” said Pendergast. 

“It would seem that way,” I replied, “Al- 
though he didn’t give any s.w.r. readings below 
3.8 MHz.” 

“Loop antennas are very forgiving,” said Pen- 
dergast. “I like to use them in preference to 
single wires, which sometimes can be very 
nasty.” 

“Here’s another interesting letter from Roger, 
K8ZKF, telling about his experiences with vari- 
ous antennas. He came to the conclusion that 
a 20 meter ground plane, ground mounted with 
12 radials, was comparable to a dipole at about 
30 feet. Out to about 1200 miles, the dipole 
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seemed best in its broadside direction, but past 
1200 miles, the ground plane seemed a bit bet- 
ter. He felt in all cases, however, the dipole 
was better for receiving than the vertical.” 

“Probably because the vertical antenna is 
more susceptible to man-made noise than the 
horizontal,” interrupted Pendergast. 

“Roger’s conclusion is that the biggest mis- 
take hams make with a vertical antenna is to 
use it as a limted space antenna, For best re- 
sults, the vertical needs plenty of room around 
it, and plenty of radials if it is close to the 
ground.” 

“I agree,” said Pendergast.” Look at this 
letter you got from Bob, HL9UB in Korea. 
He’s within shouting distance of HL9TC, Dick, 
and they have been running comparisons on 
phone patches to the United States. Bob started 
out with a tri-band vertical antenna with the 
base atop a 30 foot pole. It had four radials 
for 40 meters and six radials for 20 meters, all 
sloping down as guy wires. Both Bob and Dick 
ran the same power. Well, HL9UB’s vertical 
antenna ran about one S-unit worse than the 
three element Yagi beam at HL9TC, which was 
40 feet high. Also, the vertical antenna was 
noisier on receive than the beam. Eventually, 
HL9UB raised his ground plane so the base 
was about 65 feet in the air and found that he 
and HL9TC were running about equal, as far 
as signal strength reports went. He says, ‘I 
admit that there are antennas which are better 
than a vertical, but for limited space, easiness 
on the eyes (from a landlord’s point of view), 
and overall performance a high vertical antenna 
with Jots of radials is tough to beat!’ ” 

“Well, HL9UB should QSO Jack, K2JFJ, 
some time,” said Pendergast. “Jack likes a five 
band ground plane and has worked a staggering 
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Fig. 1—The 80 meter Quad loop of WA7GSM. The 
loop is made of 241 feet of #14 enamel wire with 
the top point suspended from a 45 foot pole. Each 
corner is tied off by a rope at the 25 foot level. 
The Quad loop is fed from a 4-to-1 balun and a 
50 ohm transmission line. The plane of the loop is 
roughly north-south for best radiation east and 
west. WA7GSM says the Quad loop outperforms 
an inverted V or dipole located at the 45 foot level. 
He’s planning to place a 40 meter loop inside the 
80 meter one, and feed it with the same balun 
and transmission line. 
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Top of mast at 40’ 


Fig, 2—The W5TNX double inverted-V for 40 and 80 meters. To raise the feedpoint impedance of the 

80 meter antenna, the fed-portion is made folded (as shown at left). The center conductor of the coax 

line is attached to one 40 meter wire and to one of the folded wires of the 80 meter section, The 

braid of the coax is attached to the other 40 meter wire, to the other 80 meter wire and also to the 
return wire of the folded 80 meter section. 


amount of DX with 150 watts. Anyone who 
can pull UK7LAJ out of a pile-up on 20 meters 
with that amount of power must have some- 
thing going for him. Look at the copy of his 
log book.” Pendergast tossed a thick pile of 
papers to me that read as if K2JFJ was running 
a one man DX contest. “Listen to what Jack 
has to say.” And Pendergast read, “My 5 band 
vertical was intially installed as a ground 
mounted vertical with 13 radials, buried just 
beneath the grass. About 17 feet away was a 
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Fig. 3—Representative s.w.r. curves for the W5TNX 

triband, inverted-V antenna system. Overall length 

of the 80 meter portion is 120 feet (60 feet per 

leg). Overall length of the 40 meter portion is 65 
feet (32 feet, six inches per leg). 
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four foot cinder block retaining wall with a 4 
foot high chain link fence atop it. Since antenna 
performance didn’t seem too good, I raised the 
vertical on top of a 20 foot steel pipe and in- 
creased the number of radials to twenty, There 
were 5 radials for 10 meters, 6 for 15 meters, 
4 for 20 meters, 4 for 40 meters and one for 80 
meters. The radials, instead of being buried, 
now acted as guy wires for the antenna, sloping 
down from the 20 foot level. In my opinion, the 
performance DX-wise improved greatly, as well 
as the ground wave performance for local rag 
chews. 

“Last year I installed a three element tri- 
band beam on a 30 foot tower. Needless to say, 
the beam outperforms the vertical on compara- 
tive tests to Europe. However, when band con- 
ditions are top-notch, the reported difference 
between beam and vertical is sometimes very 
slight.” 

“Well, there you are,” I said. “It seems that 
a vertical antenna won't beat a good beam, but 
if the vertical is high in the air, and has a 
sufficient number of radials, it will give a good 
performance and will work plenty of DX. 
Things tend to get tricky when the vertical is 
mounted close to the ground, as ground losses 
and the proximity effects of nearby objects 
tend to mask out antenna performance.” I 
turned to Pendergast. “Does that sound like the 
definitive word, as far as vertical antennas go?,” 
I inquired. 


“The case is closed,” cried Pendergast, “That 
is, until the next bunch of mail comes in. But 
I believe that your statement that a vertical 
antenna is one that radiates equally poorly in 
all directions is no longer valid.” 

I ignored the thrust and returned to the pile 
of mail. “Here’s an antenna I like,” I said. “It is 
designed by Jim, WSTNX, who uses it on 75, 
40 and 15 meters, in addition to MARS work 
just outside the top end of the 75 meter phone 
band (fig. 2). Basically, the antenna consists of 
two inverted-V dipoles, cut for 75 and 40 meters 
and supported at the center by a telescoping 40 
foot TV mast. The wire elements are cut for 
the 75 and 40 meter bands and are used as 
supporting guy lines for the mast. Strain insula- 
tors insulate the wires from the mast guy ring 
and the 50 ohm coaxial line feeds one leg of 
each dipole while the braid attaches to the 
other legs. The cable is taped to the mast, The 
40 meter dipole operates as 3 half-waves on 
15 meters.” 

“Well, what’s so tricky about that?,” de- 
manded Pendergast. 

“This,” I replied. “The antenna exhibited a 
high value of s.w.r. on 75 meters, probably 
due to low feed point impedance, as compared 
to the 50 ohm feedline. Jim raised the feed- 
point impedance of the 75 meter system by 
making half of a folded dipole, as shown in 
the drawing. The resulting s.w.r. curves for the 
three bands are shown in fig. 3. The exact value 
of center impedance for either antenna can be 
varied slightly by raising or lowering the tips 
of the antennas.” 

“A good idea,” said Pendergast, “The 75 
meter antenna resembles a folded unipole, with 
a single radial wire.” 

“An apt comparison,” I admitted. 

“Here's a fun letter from Dave, W3DBA,” 
said Pendergast, rummaging around in the stack 
of mail. “He’s using a drainpipe for an 
antenna.” 

“A drainpipe,” I exclaimed. “Do you mean a 
downspout?”. 

“Right,” replied my friend. {Dave lives in 
an apartment where antennas are verboten. 
He’s on the ground floor, and the drainpipe, or 
downspout, is 3 stories tall—about 28 to 30 
feet. He tunes it with a homebrew transmatch 
antenna tuner for operation on 40 through 10 
meters. He has a set of 3 haywire radials for 
each band running close to the apartment wall, 
near the ground. So far he’s worked WAS on 
40 meters, and 45 countries including JA and 
ZL on 20 meters. The shack is in a corner 
room, near a window, and he runs the radials 
along two outside walls of the building. Dave 
says he’s pretty well pleased with the results, 
but sometimes he calls and calls with no re- 
sults. He says when WWV sends N (normal 
propagation conditions) he does pretty good, 
but when WWV sends U (unsettled), he doesn’t 
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Fig. 4—The G3PHO mini-Quad for 20 meters, Both 

square loops are driven through a 300 ohm open- 

wire line (transposed). The rear loop is fed with a 

transmission line at the top center of the element. 

Loading coils are placed at the center of the bot- 

tom wires of the loops. (Drawing courtesy of RSGB 
and Radio Communication). 


get out very well at all.” 

“Maybe WWV has put the hex on him,” I 
replied, 

“I can sympathize with Dave,” said Pender- 
gast. “When WWV transmits US, I can’t punch 
my way out of a paper bag.” After a pause, 
Pendergast picked up a small magazine with 
a bilious purple cover and said, “Did you see 
the neat mini-Quad antenna in the January 
issue of Radio Communication, the RSGB pub- 
lication?” 

“No,” I replied. “The magazine just arrived 
and I haven’t had a chance to look through it.” 

“Well,” said Pendergast, “You had better 
read your mail quickly. I see a great article by 
Pat Hawker, G3VA, called Technical Topics. 
He discusses a mini-Quad antenna which was 
designed by G3PHO, who used it when he was 
operating as ZL2BDA (fig. 4). 

Pendergast continued, “To quote Radio Com- 
munication . . .’ Among the attractions are that 
it can quite easily be made by one person, is 
much less conspicuous than a full-size Quad, 
has a performance at long distances which is 
claimed to be distinctly better than verticals 
and dipoles and, indeed, as good as the 14 MHz 

[Continued on page 70) 


April, 1975 èe CQ è 31 


Antennas [from page 31] 


performance of most of the popular triband 
beams. On the other hand, it is admitted that 
the front-to-back ratio will be less than for a 
full-sized Quad (typically 18 to 20 db at low 
angles, less at higher angles). It should also 
be noted that as for all compromise and load- 
ed aerials it is necessary to tune and adjust the 
aerial carefully for optimum performance. 

‘The following constructional hints are taken 
from G3PHO's notes: 

1—Spider. Cross arms and boom assembly 
should be as strong as possible and able to 
withstand high winds. But do not use metal 
arms, since metal in the field of the loops can 
cause undesirable effects. 

2—Loading coils can be wound up PVC 
(polyvinyl chloride) tubing, preferably thread- 
ed on a lathe for 12 turns per inch. After final 
adjustments, spray them with clear Krylon to 
keep out moisture. 

3—Tune with s.w.r, bridge and grid-dip 
oscillator. Connect 75 ohm feedline to beam 
and erect aerial as high as possible consistent 
with easy access to the coils, Adjust the coils 
until g.d.o. indicates resonance at 14 MHz for 
forward element and 14.25 for rear element 
without adding or removing turns, by using 3- 
inch lengths of ferrite rod dipped in epoxy 
cement and sliding the rods in until the correct 
resonances are achieved, then leave well enough 
alone until the glue sticks firmly.” 

“That looks like a nice little mini-Quad.” I 
commented. “My only suggestion. if U.S.A. 
hams build it, is to switch from 75 ohm feed- 
line to 50 ohm line. It’s not easy to get an 
s.w.r. meter for 75 ohm line, and RG-8A/U 
or RG-58/U are sometimes easier to buy than 
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Fig. 5—The inexpensive 80 meter dipole antenna 
of Clyde, W5OCO. Dipole is supported at the 
center and takes the shape of a diamond. Antenna 
is fed at the apex with RG-8/U coax line. Each leg 
is 60 feet long, with the outer 20 feet bent back 
and tied to the mast about 6 feet above the 
ground, A second dipole could be erected at right 
angles to the first to give omnidirectional coverage 
using two feedlines and a switch at the operating 
position. 
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the 75 ohm line (RG-11/U or RG-59/U). In 
either case, operation of the antenna is not de- 
pendent upon line impedance, it certainly looks 
like a good design for a small size beam 
antenna.” 

“Yes,” agreed Pendergast. “A lot of fellows 
who hesitate to erect a full size Quad antenna 
may be attracted to this compact design. Hurrah 
for the RSGB and G3PHO.” 

“I get a lot of good antenna ideas from Radio 
Communication, I said. “If you can read Eng- 
lish, it’s a great magazine.” 

“What do you mean, if I can read English,” 
retorted Pendergast. 

“We speak American, that’s what,” I said. 
“In any event, you can look at the pictures.” 

Pendergast yawned elaborately. “Anything 
else before I leave?,” he asked. 

“One final letter from Clyde, WSOCO. He 
describes his compact 75 meter antenna, slung 
from a single pole and tied off to some nearby 
bushes (fig. 5). Very small and compact. He 
also remarks about a buddy of his who strung 
a long, long wire along a picket fence—about 
3% feet above ground and used that for his 
ham antenna.” 

“That just goes to show that you can't keep 
a good ham off the air,” said Pendergast, as he 
carefully placed the letters on the operating 
desk. 

“That’s right,” I replied. “I agree its hard 
to be loud on a city lot, but it can be done.” 

“Anything of interest coming up in the next 
month or so?,” asked Pendergast. 

“Well, yes,” I said. “During the past winter 
season, there’s been some amazing DX work 
going on on 80 meter s.s.b, Fellows on the west 
coast have been working into deep Europe and 
the near East via the /ong path! The openings 
are quite short, just for 30 or 45 minutes 
around sunrise on the U.S. west coast. That 
means the signals travel a sunrise-sunset path 
across New Zealand, up across Arabia, and 
through eastern Europe into Finland. The path 
is very narrow, no English or French stations 
heard to the west, and no Russian signals to 
the east. The path seems to go right through 
Czechoslovakia and up into Finland, Signals 
are very weak and it takes a good antenna, a 
good location, a good operator, a very quiet 
band and some degree of luck, I'd like to hear 
from some of the fellows working the DX, and 
I'd like to discuss their antennas and their opinion 
of the propagation path. The usual rules: for 
each letter used, a free copy of one of my 
handbooks.” 

“80 meters to Europe the long path, hey?,” 
said Pendergast. “That must really separate the 
men from the boys!” a 
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“Aloha!” exclaimed Pendergast sliding easily 
into my favorite chair. He placed his feet on 
the operating table, knocking a pile of unan- 
swered QSL cards into the wastebasket, “How 
was your vacation in Hawaii?” 

I carefully fished the cards out of the basket 
and replied, “It was great. I wish I was still 
over there! In addition to sun and sand and 
those great mai tais, there was plenty of DX. 
What more could you wish?” 

“I know all about the sun and sand and mai- 
tais,” replied Pendergast. “How about telling 
me about the DX? Did you take a rig over with 
you?” 

“Yes,” I replied, “I took a transceiver along. 
We were in a condominium apartment and I 
erected an antenna inside the building.” 

“Inside the building?” repeated my friend. 
“That sounds interesting. Tell old Pendergast 
all about it.” 

“Well, Old Pendergast, the apartment was a 
frame building with a heavy shingle roof. We 
were on the second floor, and the peak of the 
roof was about 28 feet above ground. I didn't 
want to risk any problems with the manager, 
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Fig. 1—Simplified eleva- 
tion view of two story 
apartment building. Wood 
frame construction is used 
and roof is composed of 
shingles on tar paper and 
wood backing. The experi- 
mental antenna was slung 
between points A-B-C, with 
the balun at high point C. 
A small hole was drilled 
in the wall between the 
living room and the bed- 
room just below the roof 
so that the antenna wire 
could pass from the front 
to the back of the house. 


Position of 
antenna under roof 


Outside wall 


so I put the antenna up inside the building. The 
antenna ran from the front of the living room, 
up to the peak of the roof, then down to the 
rear of the bedroom...something like this (fig. 
1). I had to drill a tiny hole in the wall at the 
top to get the wire through, but nobody will 
ever notice that!” 

Pendergast looked at the sketch. “The ends 
of the antenna don’t look very high,” he 
objected. 

“Only about 18 feet,” I replied. “But let me 
tell you about the antenna. I think I had a 
pretty good solution to a difficult problem that 
a lot of fellows may be up against.” 

“Very good,” said Pendergast, as he took his 
notebook out of his jacket and prepared to 
take notes. 

“The overall dimension I had to work with 
was just about 45 feet. I wanted to work 80, 
40 and 20 meters. From experience at other 
portable locations, I felt that a balanced, cen- 
ter-fed antenna system was the best choice 
from the TVI standpoint, as an end-fed job 
can sometimes get you into trouble when the 
electrical wiring of the building is coupled into 
the ground return system of the antenna. A 20 
meter dipole would easily fit into the 45 foot 
space, so that was chosen as the basic antenna 
element. I used a ferrite core balun with it and 
a random length of RG-58/U light-duty coaxial 
cable.” 

“What about 40 and 80 meters?” asked 
Pendergast. 

“Well, lets take 40 meters first. I decided 
that I could add extension tips and tuned traps 
to make the antenna into a 40 meter radiator. 
This would provide me with operation on 40 
and 20 meters. Before I left on vacation, I 
strung a test antenna up in my back yard at 
about the same height I would have in the 
apartment and ran a set of s.w.r. curves on it. 
The antenna is shown in fig. 2, trap construc- 
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Point C is about 28 feet above ground level and points A and B are about 18 feet above ground 
level. 
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tion is shown in fig. 3 and the resulting s.w.r. 
curves are shown in fig. 4. As you can see, the 
s.w.r. was below 2-to-1 for most of the 20 
meter band and below 3-to-1 from 7.1 MHz 
to 7.3 MHz.” 

“Can you shift the resonant points of the 
s.w.r. curves back and forth?” asked Pender- 
gast. “I can see you are a phone man, or ap- 
pliance operator. What would a real ham—a 
c.w. operator—do about the antenna?” 

“If you are so smart, why don’t you design 
the antenna yourself?” I asked. When Pender- 
gast did not reply, I continued. 

“You can shift the resonant points anywhere 
in the band you wish, provided you build the 
traps correctly. A trap acts as an insulator, or 
high impedance circuit, on the higher band (20 
meters) and as a form of loading coil on the 
lower band (40 meters). The traps should be 
self-resonant lower that the lowest operating 
frequency you wish to use on the higher band. 
Since I wanted to be able to work down to 14.0 
MHz, the traps are self-resonant at about 13.9 
MHz, 

“The first thing you do is to build the traps. 
Mine are made out of pre-wound, commercial 
coil stock and a high voltage ceramic capacitor. 
Resonance is established with the aid of a grid- 
dip meter and a calibrated receiver. A fraction 
of a turn at a time is removed from the coil 
until the trap resonates at the desired fre- 
quency, You start out with a few extra turns 
on the coil and remove them, a half-turn at a 
time, then a quarter-turn at a time, until you 
sneak up on the resonant frequency, Grid-dip 
the trap by itself, in a clear space, with no 
metal around, I used Millen grid-dip meter 
and could adjust the traps to within about 20 
kHz of where I wanted them. If you are a per- 
fectionist, you can bend the last turn on the 
coil back and forth and hit the target frequency 
on the nose.” 

“The traps don’t seem to affect 20 meter 
Operation in any way,” mused Pendergast. 

“No, they don’t.” I replied. “The 20 meter 
doublet works the same whether traps or glass 
insulators are used at the end, provided the 
trap is tuned outside the low end of the band. 
If the trap is tuned to a frequency inside the 
band, it seems to affect the length of the 
antenna.” 

“Amazing,” murmured Pendergast. 
how about the 40 meter end sections?” 

“Well,” I replied,” they are determined by 
the heuristic method.” 

“The what?” asked my friend. 

“Cut-and-try,” I answered.” Luckily, a lot of 
information abounds in various Handbooks and 
magazine articles on 20-40 meter trap dipoles. 
I chose a set of tip dimensions from my Hand- 
book “Wire Antennas for Radio Amateurs” 
and they worked right off; on the nose 100 
per-cent! 
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Fig. 2—The 40-20 meter two-band dipole, A 1-to- 
1 balun is placed at the center of the dipole. 
Dimensions given are for resonance at 7.25 MHz 
and 14.1 MHz. If it is desired to change the 
resonant frequencies, the 20 meter section must 
be altered first, as adjustments to the center 
section affect the 40 meter resonance. Once the 
20 meter section is adjusted properly, the tip 
sections may be adjusted for resonance at 40 
meters. A set of s.w.r. curves, as shown in fig. 4, 
should be run, using your exciter and an s.w.r. 
meter. Dimensions are relatively non-critical pro- 
vided the traps are made as shown in fig. 3 and 
the antenna is erected reasonably clear of 
metallic objects. This antenna was built and 
tested in the backyard, in the clear, and then 
moved to the interior location shown in fig. 1 
with very little change in the s.w.r. curves. A 
Bird #43 Reflectometer was used for tests. The 
balun was a ferrite design described by the 
author on page 66 of the February, 1975 CQ. 
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Fig. 3—The 20 meter trap. The coil and capacitor 
are suspended by their leads from a small in- 
sulator cut from a length of lucite rod. It is 
drilled for 6-32 bolts at each end. Antenna wires 
are wrapped around the bolts. The trap is as- 
sembled and grid-dipped to 13.9 MHz. Adjust- 
ment is made by making the coil a little too big 
and then removing turns, a portion of a turn at 
a time, until the assembly is self-resonant at the 
desired frequency. Two traps are required. Once 
they are adjusted on the bench, they can be put 
in the antenna and no more adjustments are 
required to these units. Diameter and turns-per- 
inch of coil are not critical as long as completed 
assembly tunes to the desired frequency. Manu- 
factured pre-wound coil stock (l-Core or B&W) is 
very suitable for trap assembly. These inductors 
are available from Barry Electronics, 512 Broad- 
way, New York, N.Y. 10012. 
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Fig. 4—S.w.r. curves for the antenna of fig. 2. 

The 20 meter section was cut for 14.1 MHz and 

the 40 meter section for 7.25 MHz. To lower the 

resinance of the 40 meter section, the tip sections 

of the antenna should be lengthened a few 
inches. 


“And, as an added bonus, this antenna also 
works on 15 and 10 meters,” I continued. “It 
works on the third harmonic of the 40 meter 
dipole for 15 meters and also exhibits a low 
value of SWR on 10 meters, although the 
actual operation of the antenna on 10 meters 
is a more complex matter. So there you have 
it—an antenna system for 40, 20, 15 and 10 
meters that is only about 55 feet long!” 

Pendergast scribbed furiously in his note- 
book. “Very good,” he exclaimed. “Now, how 
about operation on 80 meters?” 

“That can be accomplished,” I replied, “With 
certain reservations. Attend! You can work the 
antenna on 80 meters if you remove the traps 
and substitute loading coils in place of the 
traps. You now have a loaded dipole instead of 
a trap antenna. However, you must understand 
what is going on before you rush headlong and 
make the change.” 

“How do you make the change?” asked 
Pendergast. 

“Well, in this case the antenna was indoors, 
and wasn’t very high above the floor of the 
second story apartment. My traps were mounted 
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in place with bolts and wing-nuts. I merely re- 
moved the nuts, slipped the traps off, and sub- 
stituted the loading coils in their place. I stood 
on a chair to do it, and it took about 2 minutes 
to do the job.” 

I reached for Pendergast’s notebook and 
drew a picture of the revised 80 meter dipole 
(fig. 5). ; 

“What’s the extra coil in the center?” asked 
Pendergast. 

“One thing at a time, I replied.” This is an 
80 meter dipole, loaded with coils on each side. 
For highest efficiency, the coils are very high-Q. 
They are bolted in place of the traps, as you 
can see in the illustration. 

“The antenna is quite short for 80 meters 
and, as you know, short antennas have very low 
radiation resistance. Also, this antenna is going 
to be mounted very close to the ground. I 
estimated the radiation resistance would be 
about 12 ohms, or even less. In addition, I 
measured the Q of the coils. It was about 350. 
The coils each have a reactance of around 1400 
ohms at the design frequency of 3.8 MHz, so 
the loss resistance of each coil is 1400/350, or 
about 4 ohms per coil. Since there are two 
coils, the loss resistance is the sum, or 8 ohms. 
Then, there’s going to be some more loss re- 
sistance introduced by nearby objects when I 
mount the antenna inside the wood frame build- 
ing. The total input resistance, then, at the 
center terminals of the dipole is thus going to 
be 12 + 8, or 20 ohms, or maybe a little 
lower.” 
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L> = | core 2410 RG 58/U feedline to rig 
Fig. 5—The 40-20 meter two-band dipole of fig. 
2 is reworked for 80 meter operation. Traps L1-C; 
are removed and loading coil Lz consists of 38 
to 43 turns, 3” diameter, ten turns per inch of 
I-Core inductor. Approximate inductance is 50 
microhenries. Using the above wire lengths, 43 
turns resonate at 3.5 MHz, 40 turns for 3.68 
MHz, and 39 turns for 3.73 MHz. An end turn 
of each coil can be trimmed to ‘‘zero-in’’ on a 
chosen design frequency. In order to raise the 
feed point impedance, a matching coil L, is 
placed across the feed point. The coil consists 
of 12 turns, 6 turns per inch, 1% diameter 
(about 2.0 microhenries). All coils are wound 
with #14 gauge wire. When the 20 meter traps 
are substituted for the loading coils (to go back 
to 40/20 meter operation) the matching coil Ls 
is left in the circuit as it has little effect on the 
higher frequency bands. 
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Fig. 6—The dipole element can form a portion of 
a network whose input impedance over a small 
range of frequencies is close to 50 ohms. The 
dipole element, when loaded, as shown in the top 
illustration, has a low value of radiation resis- 
tance and loss resistance whose sum is a function 
of the degree of loading (and the overall length 
of the antenna). This low impedance can be 
made a part of an equivalent parallel resonant 
circuit in which the total radiation resistance ap- 
pears in series with the reactive branch of the 
circuit (center illustration). The input impedance 
of such a circuit varies nearly inversely with re- 
spect to the radiation resistance R? of the dipole, 
thus the very low value of radiation resistance 
of a loaded dipole may be transformed to a 
larger value which will match the impedance of 
the transmission line (lower illustration). The radi- 
ation resistance of the dipole can be made to 
appear as a capacitive reactance at the driving 
point by slightly shortening the element past its 
normal resonant length. The inductor (L3) consists 
of a small coil placed across the terminals of the 
dipole. The L/C ratio determines the transforma- 
tion ratio of the network. Typical values for L, 
are shown in the graph for 80 meter operation. 


“Well, with a 50 ohm line, you are in 
trouble,” said Pendergast. “The s.w.r. on the 
line will be no better than 2-to-1 at the reso- 
nant frequency, and will be worse off-frequency.” 

“You are so right,” I replied. And since the 
antenna is very short, the operating bandwidth 
is going to be small, so the s.w.r. is going to go 
up rather rapidly when the antenna is operated 
off-frequency.” 


“What is needed is a matching network that 
will match the 50 ohm transmission line to the 
20 ohm antenna. And that’s where the center 
coil comes in. It is placed right across the balun 
terminals.” 

“That doesn’t look like an impedance match- 
ing network to me,” objected Pendergast. 

“Aha, it is,” I replied. “Look at fig. 6. This 
is a simple, balanced L-network. 

The capacity, in this case, is provided by the 
antenna element, because if the antenna is 
shorter than resonance, it provides a capacitive 
reactance across the terminals.” 

“You mean you deliberately detune the 
loaded dipole a bit so as to provide a capaci- 
tive load?” asked Pendergast. 

“That’s right,” I replied. “The whole idea is 
non-critical. For this antenna, the coil is about 
2 microhenries. I didn’t even attempt to detune 
the antenna, because all that happens is that 
the resonant frequency of the antenna is shifted 
a bit from the normal value when the center 
coil is inserted, and the trimming action to 
shorten the antenna merely re-establishes reso- 
nance. Since the whole antenna is cut-and-try, 
I decided to just add the coil and see what the 
results were. The first try resulted in an s.w.r. 
of about 1.5-to-1. I took one turn off the cen- 
ter coil to readjust the impedance match a bit 
and voila!. The s.w.r. at resonance was about 
1.2-to-1 (fig. 7). The bandwidth at the 2.5-to-1 
s.w.r. points was about 40 kHz.” 

“Pretty neat,” admitted Pendergast 
did you adjust the loading coils?” 

“You can zero-in by lowering the antenna 
until you can reach the center coil with a grid- 


[Continued on page 66] 


“How 


kHz 
80 Meters 


Fig. 7—The s.w.r, response of the loaded 80 meter 

dipole of fig. 5. Bandwidth between the 2.5 s.w.r. 

points is just about 40 kHz. S.w.r. at resonance 

(3787 kHz) is 1.2-to-1. It was desired to move the 

resonant frequency up to 3805 kHz and this was 

done by removing 3 inches of wire from each 
tip of the dipole. 
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Math’‘s Notes [from page 49] 
RT-70/GRC used in good condition 


with all tubes $22.95 
Handset H-33/PT with attached plug 

for the RT-70 5.95 
Mating power connector 2.50 
Instruction Manual TM11-290 5.00 


We will be happy to supply exact conver- 
sion details after we have modified our unit 
along the lines indicated if we have enough 
interest and are most anxious to hear from 
other amateurs who either have or are plan- 
ning to do a more elaborate conversion on this 
unit, 

73, Irv, WA2NDM 


QRP [from page 46] 


one weekend with the HW-7. I also plan to 
take it to VP2M land in a few weeks and op- 
erate from VP2MHK.” . . . Duane E. Gardner, 
WN3TPN, 467 Lois Drive, Pittsburgh PA 
15236: “First of all, I have been working on 
WAS since receiving my Novice Ticket a year 
ago and had 44 states confirmed inside of three 
months with the exception of RI. I borrowed 
a TenTec Power Mite 5 watt transceiver from 
a friend while my HW-16 was down for repairs 
and within a week I'd added RI to the con- 
firmed list. I have made many long distance 
contacts and have had some fine QSO’s with 
hams in TX, FLA, WIS, etc., with 589 and 
599 reports with just five watts, which is as 
well as I do with the 75 watt HW-16. I use an 
inverted V and just last night had a great QSO 
with another Novice in TX (a QRPp’r also, by 
the way) for almost an hour on 40m. Seems 
that when I tell a contact that I am using a 
QRPp rig, I get a ‘hi hi’ and sure enough he is 
also, only usually with less “watt-power” than 
me. Very interesting. How can you tell a QRPp 
rig from a QRO rig? Nuff said from this end. 
Keep up the good work.” 


Other Tidbits 


The QRPp Net (3540 kHz, Tuesdays, 2200 
EST) has been going quite well. On quiet nights 
we've been getting up to a dozen checkins with 
contacts all over. Probably 80 will be dead by 
the time this appears in print. As noted last 
month, let’s go to 20 meters (Saturdays, 1600Z, 
14065 kHz). 

A QRPp Club is now underway in England. 
Write to G. C. Dobbs, G3RJV, 61 Park St., 
Cleethorpes, S, Humberside, England, for de- 
tails. Membership open world-wide. 

The QRPp WAS and DXCC standings can 
be found elsewhere. I want to thank all of 
you who have submitted your standings so that 
we can present a broad picture of QRPp ac- 
tivity. Till next time, have a good Field Day 
and drop your entries for the Milliwatt Field 
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Day Trophy to me (copy of ARRL entry form, 
description of rig and power, check-sheet). 
73, Ade, KBEEG 


Antennas [from page 43] 


dip meter. Then, with the feedline removed, 
adjust the loading coils until the antenna dips 
where you want it. This entails a bit of fiddling 
around. However, the 1975 edition of the 
ARRL Antenna Book (13th edition), page 212 
has a very handy chart for loading coils which 
gets you in the ball-park. I followed their in- 
formation, made the coils about 5 turns too 
big, and then proceeded to trim the coils, grid- 
dipping the antenna until I was just about 
where I wanted to be. Then I raised the an- 
tenna in the air, ran an s.w.r. curve on it, and 
trimmed the coils a fraction of a turn. I found 
that removing a single turn from each coil 
changed the 80 meter resonant frequency about 
50 kHz, and trimming an inch from each end 
of the antenna changed the resonant frequency 
about 10 kHz. 

“But you are stuck with the narrow band- 
width no matter what you do. Even so, an 
operational range of 40 kHz is still enough to 
work plenty of stations. I centered my antenna 
at 3.8 MHz.” 

“Well, since you pre-cut your antenna at 
home, how did it work in Hawaii?” asked 
Pendergast. 

“Plenty good,” I replied. “I worked 6W8DY 
in Senegal on 80 meter s.s.b. with the antenna 
mounted in the apartment, using my trans- 
ceiver. I don’t know who was more surprised, 
the 6W8 or myself! And from KH6 to 6W8 
is a long, long way on any band!” 

“Congratulations,” said Pendergast. “That 
proves the old saying. DX is 90% operator 
and 10% antenna.” 

“Thanks,” I said. “I guess that’s a 
compliment.” a 
{Eprror’s Note: More on this interesting anten- 
na next month. 


Power Limits [from page 39] 


There will, of course, be those who will 
obtain a few more watts and minimize short 
tube life by reducing filament power during 
stand-by, and increasing filament power during 
r.f. drive conditions, or increasing plate volt- 
age, to maximize plate efficiencies. But, as the 
old saying goes, “you can’t get something for 
nothing,” and equipment and tube manufac- 
turers can tell upon inspection if their product 
has been abused. One or two db would not 
be worth the effort. 

Presently it is very difficult, if not impossible, 
for the FCC to monitor and police amateur 
power limits. By using this technique, if an 
amateur amplifier were hooked up and using 
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BY WILLIAM I. ORR,* W6SAI 


MG 5 foxy fellow,” exclaimed Pendergast. 
“You didn’t tell me everything about the multi- 
band dipole that you described in the June 
issue of CQ. “You are holding things back.” 

“Well, there is more to it,” I admitted. “The 
design I described was a center-fed antenna 
having an overall length of about 55 feet, in- 
cluding the insulators (fig. 1). The antenna 
wire was broken at points equidistant from the 
center for the inclusion of matching networks. 
With a pair of tuned traps, the antenna pro- 
vided resonance on 40 and 20 meters, and with 
a pair of loading coils (L,) the antenna pro- 
vided operation over a narrow segment of the 
80 meter band. 

“Since the antenna is quite small compared 
to an 80 meter dipole, the impedance at the 
feedpoint in the center is quite low and some 
form of matching network is required. A sim- 
ple matching coil (Z,) placed across the an- 
tenna feedpoint does the trick, bringing the 
impedance that the balun and transmission line 
‘look into’ to about 50 ohms. 

“When the traps are used, the operational 
bandwidth, that is, the bandwidth between the 
2 to 1 s.w.r. points, covers the 20 meter band, 
and covers about half of the 40 meter band. 
For 80 meter operation the bandwidth, under 
the same conditions, is about 40 kHz.” 

“That’s right,” interrupted Pendergast. “All 
this information is discussed in your June 
article, in detail. But I understand that it is 
possible to achieve good 20 meter operation 
with the 80 meter loaded dipole. Is that cor- 
rect? You didn’t mention that in your article.” 

“No, I didn’t mention it, and yes, you are 
correct,” I replied. 

“Interestingly enough, the 80 meter loading 
coils act somewhat as high impedance r.f. 
chokes at 20 meters, providing an excellent 
degree of isolation between the outer tips of 
the antenna and the inner, 20 meter dipole 
portion. The coil is about 63 microhenries. . . .” 

“Your June article said 50 microhenries,” 
said Pendergast stiffly. 
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Fig. 1—The 40-20 meter trapped, two-band 
dipole, A 1-to-1 balun is placed at the feed- 
point. Dimensions are given for resonance at 
7.25 MHz and 14.1 MHz. If the tuned traps 
(Ly-C,) are removed and loading coil L, substi- 
tuted in each case, the antenna is sharply reso- 
ant in the 80 meter band. As this article explains, 
the 80 meter loaded dipole is also resonant on 
20 meters, The 20-40 meter trap consists of a 9 
turn coil, 2⁄2” diameter and 1%” long wound of 
+12 wire (B&W 3905-1, or equivalent) in shunt 
with a 25 pf, 7.5 kv capacitor (Centralab type 
850S). The trap is self-resonant at 13.9 MHz. The 
80 meter loading coils (L3) are 38 turns, 3” di- 
ameter, 10 turns per inch of #14 wire. The coils 
are trimmed for resonance at the desired 80 
meter operating frequency. Bandwidth is about 
40 kHz. The matching coil (La) consists of 12 
turns, 6 turns per inch, 114” diameter of #14 
gage wire. L, is trimmed, a turn at a time, for 
best s.w.r, at resonance on the 80 meter band. 
Antenna will also work well on 20 meters, as 
described in the text. 


“That was a first-order guess,” I replied. 
“Sixty-three microhenries is more nearly cor- 
rect. The number of turns in the loading coils 
determined actual antenna resonance, and the 
number varies by about six turns in each coil 
from one end of the band to the other. But 
you distract me. Let's get back to 20 meter 
operation of the 80 meter antenna. 
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Fig. 2—Operation of 80 meter dipole on 20 
meters compares favorably with operation of 20 
meter dipole. The harmonic of the 80 meter 
loaded dipole falls very close to 14.0 MHz, as 
shown by the s.w.r. plot. This simple antenna, then, 
provides a choice of 80/20 or 40/20 meter opera- 
tion by the use of either traps or loading coils. Not 
bad for a simple 55 foot long antennal 
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Fig. 3—Inductance of center impedance matching 

coil as a function of antenna input impedance. 

Start with maximum inductance in the coil and 

short out a turn at a time until lowest value of s.w.r, 
is achieved on the transmission line. 


“The loading coils, as I have said, act as 
r.f chokes on frequencies higher than antenna 
resonance, and at some higher frequency, per- 
mit a second resonance to occur. The point of 
second resonance is a function of coil induc- 
tance and the length of the inner sections of 
the dipole. In this case, the inner sections were 
intentionally cut for 20 meters. Now, if the 
loading coils really act as r.f. chokes at 20 
meters, you do in fact have a 20 meter dipole. 
And the s.w.r. measurements tend to prove just 
that (fig. 2). Here’s a s.w.r. plot of the 20 
meter dipole with the end sections disconnected 
and a plot of the operation of the 80 meter 
loaded dipole on 20 meters.” 

Pendergast looked closely at the sketch. “It 
looks to me as if the second-order resonant 
frequency of the loaded 80 meter antenna falls 
very close to 14.0 MHz,” he stated. 

“It certainly does,” I replied. “By itself, the 
inner, 20 meter, portion of the antenna has a 
self-resonant frequency of about 14.1 MHz, so 


it looks as if the loading coils disturb the reso- 
nant frequency by only about 100 kHz. That’s 
not bad. 

“You'll note that the slope of the two s.w.r. 
curves is nearly identical, so the bandwidth of 
the two antenna types is just about the same.” 

“Was the 80 meter center impedance match- 
ing coil left in the circuit for 20 meter opera- 
tion?”, asked Pendergast. 

“Yes,” I replied. “I saw no reason to remove 
it. As you can see from the s.w.r. curves, the 
antenna exhibits a good s.w.r. curve on 20 
meters. The little center matching coil doesn’t 
affect 20 meter performance to any degree.” 

I reached up to the high bookshelf and took 
down a bound volume of QSTs. “Here’s an in- 
teresting article by W4JRW in the April, 1961 
issue of QST,” I said. “It’s entitled ‘Multiband 
Antennas Using Loading Coils.’ The author 
describes a loaded 80 meter antenna that also 
resonates on 40 meters. He claims the idea is 
an old one, being described in the Bureau of 
Standards Circular C74, Radio Instruments and 
Measurements, published in 1924. The circular 
describes loaded antennas and states that ‘the 
harmonic frequencies are no longer integral 
multiples of the fundamental, as in the case of 
the simple antenna.” 

“W4IRW took that idea and used high in- 
ductance loading coils—about 120 microhenries 
—to make up a two-band dipole for 80 and 40 
meter operation. He hinted that using “various 
lengths of wire” and “various values of coils” 
that antennas could be built for 80 and 20 
meters, 80 and 15 meters and other such com- 
binations.” 

“Did he show any designs of that type?” 
asked Pendergast. 

“No,” I replied. “And I must admit I had 
forgotten about the article. I only remembered 
it after I had tried the loaded 80 meter dipole 
on 20 meters. Then a bell rang, and I spent an 


Fig. 4—The rotary beam antenna of WA3HDU. 

Tribander beam and rotor are mounted atop the 

mast, all set to work DX! But what if a neighbor 
complains the antenna is an eyesore? 
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Fig. 5—The disappearing antenna of WA3HDU. 

By means of a clever hoisting mechanism, WA3- 

HDU lowers his beam below rooftop when it is 
not in use. 


hour or two looking through back issues of 
QST until I found the W4JRW article. So I 
guess I sort of re-invented the wheel.” 

“Well, that’s interesting,” said Pendergast, 
suppressing a yawn. 

“I guess W4JRW beat you to the punch.” 

“Yes,” I admitted. “Great minds think along 
the same channel.” 

“In any event,” said Pendergast, “Between 
you and W4JRW, it has been proven that a 
loaded dipole can be made to work on two 
frequencies and that by proper placement and 
size of the loading coils, the two frequencies 
can be any two high frequency amateur bands, 
such as 80 and 40 meters, 80 and 20 meters, 
or the like.” 

“That’s right,” I replied. “I suggest you ob- 
tain the April, 1961 issue of QST and read the 
original article. There’s a lot of food for 
thought in it. It may be possible to make up 
a compact, 80 meter beam—or to make a 20 
meter beam work on 80 meters—by using this 
principle. Perhaps some smart lad will carry 
these little experiments further.” 

“Any remarks you would care to make about 
the center loading coil?” asked my friend as 
he made quick, pencil sketches in his notebook. 

“Well,” I replied, “This is a good matching 
scheme which is not well known among ama- 
teurs, although the idea is used every day in 
commercial practice. Take the case of the usual 
80 meter dipole, or inverted-V antenna. In 
most cases, the antenna is quite close to the 
ground, in terms of wavelengths of height. A 
typical 80 meter dipole may be 30 feet in the 
air. That’s equivalent to an electrical height of 
only 0.115 wavelength. At that low height the 
feed point impedance could be as low as 10 to 
15 ohms, depending upon ground conduction. 
The fellow that erects an 80 meter dipole at a 
reasonable height, then, finds out that the s.w.r. 
curve on a 50 ohm transmission line is terrible. 
At resonance, the s.w.r. could be as high as 
5 to 1, and it becomes even worse off-reso- 
nance.” 

Pendergast sniffed. “I have an 80 meter di- 
pole about 40 feet high and the s.w.r. at reso- 
nance is about 1.5 to 1. I cut it for 3800 kHz.” 
He paused a bit, then said, “I'll have to admit 
that loading it up is a tricky process and when 
I operate off-frequency, the loading on my 
transceiver seems very odd to me.” 

“Could be,” I admitted. “The feed-point im- 
pedance figures given for a low dipole are 
either computed, or measured over a perfect 
ground. In a real-life situation, with an im- 
perfect ground, and with nearby conducting 
objects, such as telephone and light lines, the 
input impedance could be something else again. 
A few years ago I made careful measurements 
on an 80 meter dipole that was about 35 feet 
high and came to the conclusion that the input 
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Fig. 6—Inside the garage the secret is ex- 
posed. WA3HDU has a periscope arrangement, 
driven by a cable and a winch, The mast is a sec- 
tion of 2” diameter aluminum tubing and the 
vertical travel is about 7 feet. A bushing in the 
ceiling of the garage and another in the roof 
steady the mast. Anti-rotation pins are built in the 
mast in the extended and retracted positions to 
prevent the mast from turning. 


impedance at resonance was about 20 ohms.” 

“Well,” replied Pendergast, “In any event, 
it seems much lower than 50 ohms, at least up 
to heights approaching 0.2 wavelength, and 
that’s over 50 feet.” 

“That’s right,” I said. “And the simplest 
solution to this little problem is to place a 
matching coil at the center of the dipole, right 
across the feed point. All that needs to be done 
is to adjust the turns in the coil for the lowest 
value of s.w.r. on the transmission line. This 
is a simple form of L-network, as I discussed 
in the June CQ antenna column. My discussion 
applied only to the compact, loaded dipole, but 
the impedance matching scheme applies equally 
well to the full-size dipole, as its input im- 
pedance is still quite low, because of its low 
height, in terms of wavelengths.” 

“The solution is very simple. Place an im- 
pedance matching coil across the center of the 
dipole and adjust the number of turns in the 
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Fig. 7—The WA3HDU mast fully extended. 

The wall-mounted hoist has taken in the cable, 

pulling the telescoping mast to full height. The 
antenna is all ready to work DX! 


coil for the lowest s.w.r. at the resonant fre- 
quency of the antenna. The impedance range 
you are interested in lies between approxi- 
mately 30 ohms and 10 ohms. Above 30 ohms, 
the coil really isn’t necessary. To achieve a 
good match to a 50 ohm line, the coil induc- 
tance should be as shown in fig. 3. If you don’t 
know the input impedance of the antenna, you 
can start with the full coil in the circuit and 
gradually reduce it a turn at a time until you 
get a good match. A 3 microhenry coil is about 
right. A coil composed of 17 turns of #14 
wire, one inch in diameter and two inches long 
will do the job. Wind it on a short length of 
plastic PVC pipe. The coil, in fact, will serve 
as the center insulator for the antenna. With 
a jumper, short out a turn at a time until you 
achieve a satisfactory value of s.w.r. at the 
resonant frequency of the antenna. For most 
antennas, you'll end up with about 8 or 9 turns 
in the circuit.” 

“Simple enough,” said Pendergast. “I sup- 
pose the idea works whether or not you use 
a balun at the center of the dipole?” 

“Correct,” I replied. “I usually use a balun, 


32 © CQ œ July, 1975 


but many fellows do not. It is strictly a matter 
of preference, I think.” 

Pendergast paused and looked over at the 
operating desk as I replaced the bound volume 
of QST in the bookcase. “Any interesting mail?” 
he asked. 

“Yes,” I admitted. “I received an especially 
interesting letter from Fred Hock, WA3HDU. 
Fred lives in a planned community where radio 
antennas are disallowed.” He designed a dis- 
appearing antenna installation that received the 
approval of the Architectural Committee and 
he was kind enough to send me the informa- 
tion on it.” 

“Most Architectural Committees have a heart 
as cold as a Well Digger's boot,” interrupted 
Pendergast.” Its not easy to get approval of 
a ham antenna through those boys.” 

“WA3HDU did it with a disappearing tower. 
Look at the pictures (figures 4 through 7). 
Here's what Fred says: ‘After working with an- 
tennas in the attic and fighting the detuning 
effects of air ducts and house wiring, I got the 
idea of a periscoping beam antenna. The an- 
tenna itself is a HY-Gain TH3, Jr., the smallest 
beam I could find. The main mast is 2-inch 
diameter aluminum tubing and vertical travel 
is about 7 feet. Along with a winch and cable, 
there are two bushings, one in the ceiling of 
the garage and the other in the roof. There is 
an anti-rotation pin for the mast built-in in 
both the extended and also in the fully re- 
tracted position. When erected, the antenna can 
rotate 360 degrees and has withstood winds up 
to 40 miles per hour. 

‘The crank-up beam was finally approved 
after 5 years (!) by the Architectural Com- 
mittee. To the best of my knowledge, it is the 
first such approval here in Columbia, Mary- 
land, which has a population of about 30,000 
people, of which there are about 20 amateurs. 

‘I hope my experience in this precedence case 
might help others in some way and would be 
pleased to answer any questions on the subject.’ 

“Great!” exclaimed Pendergast. “It is a 
pleasure to see that an amateur met the antenna 
problem head-on and achieved a solution that 
was satisfactory to the City Fathers and to him- 
self. Here’s wishing plenty of DX for WA3- 
HDU and his telescoping antenna!” 


73, Bill, W6SAI 


Spread The Word 
An eye-catching bumper sticker encouraging 
the man in the street to “Talk to the World— 


Become A Ham Operator” is available from 
CQ for 25¢ plus a legal-size s.a.s.e. Quantity 
prices upon request. Write to: CQ, 14 Van- 
derventer Av., Port Washington, NY 11050. 
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Tir scratchy voice floated dreamily out of 
the still night air, an etherial whisper from long 
ago. It seemed far away and spoke of times 
past... 

“The WNEW Dance Parade carries on! Now, 
from Frank Dailey’s Meadowbrook, on the 
Newark-Pompton Turnpike at Cedar Grove, 
New Jersey, we bring you the music of Larry 
Clinton and his orchestra with Bea Wain doing 
the vocals, For their first number . . . ” 

I walked to the door of the shack and gently 
opened it. In the dusk I saw the shadow of 
Pendergast, sitting in his vintage 1939 Ford V-8 
roadster in the driveway, listening intently to 
the car radio. 

“Good evening,” I said. “I can see how 
you've recreated the car and the radio, but how 
did you recreate the old radio program?” 

“Easy,” said my friend Pendergast. “I have 
a tape deck in the car. It’s easy to get tapes of 
old radio programs. How would you like to 
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Fig. 1—G3AQC pattern test results for 470 MHz 
Inverted V. 
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Fig, 2—Pattern test for horizontally polarized 470 
MHz Quad loop. 


listen to the Tasty-Yeast Jesters, Uncle Henry's 
Showboat, or Fred Allen’s Town Hall Tonight?” 

“No, thanks,” I replied. “Nostalgia just isn’t 
what it used to be.” 

“TIl save a tape of Jean Goldkette’s orchestra 
for you,” said Pendergast, snapping off the tape 
deck, vaulting over the car door, and advancing 
towards the radio shack. “Since you refuse the 
past, let's talk about the present. What’s doing 
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Fig. 3—Vertically polarized Quad loop pattern 
test. 


Ground 
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Fig. 4—Pattern test by G3AQC for 470 MHz Delta 
loop fed at the apex. 


in the real-world of today, especially with re- 
gard to antennas? I'm particularly interested in 
antennas for 80 and 40 meters, now that the 
sunspot cycle is so low. What do you have new 
and interesting in this field?” 

“Well, first of all, the Award-of-the-Month 
goes to our British friends in the Radio Society 
of Great Britain, with their fine magazine 
Radio Communication. In a recent issue, Laurie 
Mayhead, G3AQC, has a first-class article on 
the use of Quad and Delta loops placed very 
close to the ground.” 

“That’s great!”, exclaimed Pendergast.” The 
big problem on 80 meters is to get a good DX 
antenna with a low angle of radiation. Since a 
quarter-wavelength is nearly 70 feet, this is 
almost an impossible situation. You just can’t 
get the 80 meter antenna high enough in the air 
for best results. And I don’t particularly like 
the noise pickup of a vertical antenna.” 

“Its a tough situation,” I agreed. “However, 
G3AQC’s tests point out that it is possible to 
get a reasonably good, low angle signal for 80 
meter work with a low Quad, or Delta loop. 
He conducted a series of experiments at 470 
MHz using resonant loops mounted close above 
a ground plane and plotted the vertical and 
horizontal field patterns at a distance of five 
wavelengths. The story is in the May, 1974 
issue of Radio Communications. His data opens 
up a whole new insight into the performance 
of loops at low elevations. It is great informa- 
tion for the 80 meter DX operator. 

“G3AQC checked his range by plotting pat- 
terns of a vertical quarter-wave antenna and 
also a dipole placed ‘%4-wavelength above 
ground. He got the usual radiation patterns 
you see in all the Handbooks. The vertical whip 
had a pattern hugging the ground and the 
dipole’s pattern was at 90 degrees to the earth’s 


N4 
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(B) 
Fig. 5—Upside down Delta loop fed at the apex. 


surface . . . in other words, straight up! 

“His next test was with an inverted-V dipole 
with the apex '4-wavelength high. The included 
angle of the V was 90 degrees. The radiation 
pattern resembled that of the horizontal dipole 
(fig. 1).” 

“Ha! That says the inverted-V, close to the 
ground, is no better than a dipole. That will 
make a lot of enthusiastic users of the inverted- 
V unhappy,” said Pendergast with a sly grin. 

“The next series of tests were run with a loop 
antenna,” I continued. “Look at fig. 2. This is 
a horizontally polarized Quad loop fed at the 
base, with the top just over 14-wavelength in 
the air. Again, most of the radiation is at 90 
degrees with respect to the ground plane. Not 
a very good antenna for DX. But notice the 
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Fig. 6—Pattern test of 470 MHz inverted Delta 
loop fed at corner. 
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(8) 
Fig. 7—Right side up Delta loop fed at corner. 


improvement when the loop is fed with vertical 
polarization (fig. 3). The main lobe is at 30 
degrees, with an extra high-angle horizontally 
polarized lobe of radiation.” 

“That’s not a bad antenna pattern for a Quad 
loop so close to the ground,” remarked my 
friend. “I would guess that it would have less 
ground loss than a ground-mounted vertical an- 
tenna, unless the vertical had a lot of radials 
under it.” 

I continued, “G3AQC’s next experiment was 
with a Delta loop fed at the apex (fig. 4). Not 
so good: all high angle radiation again. So he 
inverted the loop, placing the apex at the bot- 
tom (fig. 5). He now found the usual high 
angle horizontal lobes, but also very useful 
lobes of vertically polarized energy at an angle 
of about 30 degrees above the horizon. His 
next step was to take the Delta loop of fig. 4 
and feed it at the center of the horizontal sec- 
tion. Again, the results were only fair: mostly 
high angle radiation.” 

Pendergast studied the drawings. “Well, it 
looks to me as if the inverted Delta loop may 
have something going for it,” he remarked. 
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Two 3002 lines in parallel 


1502 matching transformer 
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Fig. 8—S.w.r. curve for actual size 80 meter in- 

verted Delta loop fashioned after the 470 MHz 
model of fig. 6. 

“Did G3AQC run any more tests on this 

design?” 

“Yes, he did,” I said. “The next test was to 
feed the inverted Delta loop at one corner (fig. 
6). This provided a large, vertically polarized 
lobe of radiation at about 20 degrees above the 
horizon, plus a small amount of high angle, 
horizontally polarized radiation. While these 
tests were being conducted, G3ZTH reported 
good results with a similar design (fig. 7), 
which was a Delta loop fed at a bottom corner. 
This provided a similar pattern to the inverted 
loop, but required only a single pole for 
support,” 

“That sounds interesting for the 80 meter 
DX hound,” said Pendergast. “Did the G’s ever 
try full-size antennas of this type on the lower 
bands?” 

“Well, they built two antennas for 80 meter 
operation,” I replied. “The first one was the 
design of fig. 6. The actual s.w.r. curve for 80 
meter operation is shown in fig. 8. Design fre- 
quency is 3.8 MHz. Two 65-foot-high supports 
held the loop in the air. A one-to-one balun 
was used at the feedpoint. This was necessary 
to prevent radiation from the feedline. G3AQC 
used 75 ohm coaxial line in his design, but 


[continued on page 71] 
Fig. 9—80 meter inverted Delta loop, 


bottom fed, was constructed by 
G3AQC after the model of fig. 5. 


Balun 
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Fig. 10—S.w.r. curves for the 

inverted Delta loop of fig. 9 

when used on 80, 40, 20 
and 15 meters. 


SWR 
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there’s no reason why 50 
ohm line can’t be used. 
The radiation resistance of 
the loop is about 60 ohms 


BRR 


notice the good bandwidth of this 
antenna,” 

“What was the second antenna they tried?” 
asked Pendergast, making drawings in his 
notebook. 

“The second one was an p meter inverted 
delta loop, fed at the bottom įwith a 150 ohm 
matching section, balun and 75 ohm line (fig. 
9). The radiation resistance of the loop seemed 
to run about 180 ohms, so G3AQC used a 
quarter-wave matching transformer made of 
two lengths of 300 ohm TV ribbon line con- 
nected in parallel. Interestingly enough, the 
loop provided good performarice on the 40, 20 
and 15 meter bands, as well as on 80 meters 
(fig. 10). 

“Because of the combination of horizontal 
and vertical radiation, the various loops are 
practically nondirectional on the fundamental 
frequency, the maximum variation in front/ 
side ratio being measured as 6 db for the hori- 
zontal component and 4 db for the vertical 
component.” 

Pendergast studied the drawings, then asked, 
“I would guess that all of these loop antennas 
are sensitive as to ground conductivity, are they 
not?” 

“Yes,” I replied,” Especially in the case of 
the vertically polarized radiation. However 
G3AQC reports that the loop configuration 
provides 5 db to 10 db improvement on long- 
haul DX on 80 meters as compared to a center- 
fed dipole, even though his ground conductivity 
is quite poor”. 

“Well,” said Pendergast, “I hope some of 
your CQ readers try these interesting antennas 
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and report back on how well they perform. 
Getting a good DX antenna for 80 meter op- 
eration is no easy task!” 

“That’s right,” I agreed. “Eighty meter DX 
is on the increase as the higher frequency 
bands poop out during the low portion of the 
sunspot cycle. Since very few amateurs have 80 
meter rotary beams on 180 foot high towers, 
the DXers have to do with what they can rig 
up, and that usually means wire-type antennas 
located relatively close to the ground. 

“Many 80 meter types favor vertical an- 
tennas. But that means an extensive radial 
ground system. And the vertical antenna is 
well-known for its noise pickup. It seems to me 
that some kind of loop is a good alternative, 
as it provides both horizontal and vertical pol- 
arization, it seems to be less dependent upon 
ground conductivity than does a conventional 
vertical antenna and it is cheap and easy to 
erect. Best of all, the loop type antenna is very 
forgiving: it radiates practically all of the r.f. 
that you are able to get into it.” 

Pendergast said, “Eighty meters is an idea 
band for antenna expėrimentation. You can 
build all sorts of wire antennas for a few dol- 
lars. They don’t cost much, and if they don’t 
work, you can take them down in minutes. And 
don’t forget—a little antenna gain on 80 meters 
works wonders!” 

Note: For those CQ readers who would like 
to subscribe to Radio Communications, write 
to: Radio Society of Great Britain, 35 Doughty 
St, London WCIN, 2AE, England. In the 
U.S.A. contact: Communications Technology, 
Inc., Greenville, N.H. 03048). a 
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BY WILLIAM I. ORR, *W6SAI 


“You look as if you had lost your best 
friend,” I remarked as Pendergast slowly walked 
in the door of the shack and settled into his 
favorite chair with a deep sigh. 

“I aged 20 years in 20 minutes yesterday,” 
he replied in a tired voice. “I never worked the 
Mount Athos gang. And boy! I really got shot 
out of the saddle by Don, KSDUT. That was 
a real lesson in humility.” 

“Well, do you know what Don’s using for an 
antenna? They do big things down in Texas.” 

“No,” replied Pendergast. “What’s he got? A 
stacked, rotary rhombic?” 

I reached into the drawer of the operating 
desk and pulled out a QSL card and photo- 
graph. “Here it is,” I replied (fig. 1). “Don 
has a 6 element, tri-band Quad on a 50 foot 
boom. It is 80 feet in the air. And he runs an 
Alpha-70 amplifier into it. No wonder he 
rubbed your nose in the dust.” 

“I suggest we talk about something else,” 
said Pendergast as he gazed at the photograph. 
“Anything of interest from your readers, to 
change the subject?” 

I pointed to a letter on the desk. “There's a 
lot of good work going on in regard to low- 
band DX antennas now that the sunspot cycle 
is approaching a minimum. Look at the simple 
80 meter antenna that WA6WUI is using (fig. 
2). This is a sloping V-antenna and Howard 
ties the top of it onto his tower and has done 
right well for 80 meter DX. Each leg of the 
antenna is 63'2” long and the feed point, or 
apex, is only 47 feet high. The feedline is 50 
ohm coaxial line (RG-S8A/U). The antenna 
is cut for 3.8 MHz and the feedpoint impedance 
was made to match the line impedance by ad- 
justing the spacing between the ends of the 
legs. Howard moved one leg back and forth 
until he got an s.w.r. reading of 1.1 at 3800 
kHz. The measured s.w.r. was below 2 between 
3700 kHz and 3900 kHz. He finally ended up 
with a spacing of 63'2” between the ends, 
which were about 4 feet clear of the ground. 

“The ends of the antenna are hot, don’t for- 
get that, so you have to make sure that the 
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Fig. 1—The “big gun” at K5DUT. A six element 

Quad for 20, 15 and 10 meters on a 50 foot 

boom. The antenna is supported 80 feet in the 

air on a Rohn type 55 tower. Warning! Stay 
clear of Don in a pile-up. 


neighborhood kids don’t touch the wires when 
the rig is on the air. It might be a good idea 
to raise the ends so they can’t be touched from 
the ground.” 

Pendergast was scribbling in his notebook, 
which he produced as if by magic from a pock- 
et of his jacket. “How well does it work?” he 
asked. 

“Howard says he’s worked some interesting 
DX on SSB, such as VRIAA, 6W8DY, UP2A 
and VS6DO.” 

“Enough!” said my friend, holding up his 
hand in mock protest. “Anybody that can work 
that on 80 meter s.s.b. certainly has an antenna 
that works, no matter how simple it looks!” 

“Well, I understand there’s an even more 
simple 80 meter DX antenna called a sloper,” 
I replied. “I've never seen one, but I got a 
description of one from W6MZ. All it is is a 
quarter-wave wire, top fed and hung from a 
metal tower, like this.” I drew fig. 3. 

“That doesn’t look right,” objected Pender- 
gast. “Where’s the rest of the antenna?” 

“That’s all of it,” I replied. “The shield of 
the coaxial line is grounded to the tower at the 
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Fig. 2—The sloping 80 meter V-antenna at 
WA6WUIL. The bisector of the angle of the an- 
tenna is in a NW-SE direction. Antenna is fed 
at the apex with 50 ohm coaxial line. Howard 
reports plenty of DX with this simple antenna. 
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Fig. 3—The 80 meter “sloper” at W6MZ consists 
of a single wire, fed at the top with a 50 ohm 
coaxial line. The center conductor of the coax is 
attached to the wire and the braid is grounded 
to the tower. Jack suggests that if the tower is a 
sectionalized, crank-up affair, that it be shunted 
with a length of copper wire, as the electrical 
conductivity between sections is poor. When the 
wind blows, the SWR shifts slightly. The bottom 
of the tower is grounded by multiple rods driven 
into the soil. 


top and the inner conductor is hooked to the 
antenna wire! I guess the tower acts as a sort 
of lop-sided ground plane. Who knows? But 
fellows seem to be using it. I would sure like 
to hear from somebody who has actual work- 
ing knowledge of this screwey device. And 
look at the s.w.r. curve that Jack plotted for 
his sloper (fig. 4). That certainly is a broad- 
band response. Beats me how it works, but 
it does,” 

“What else do you have up your kilties?” 
asked Pendergast. 

“Here’s another good one,” I replied. “My 
old friend Carl, WØBWJ, works portable on 
occasion from an apartment in the San Fran- 
cisco area. He's an airline pilot, you know, 
and always on the move. He's got an FT-101 
transceiver in a carrying case and operates 
from all sorts of odd places with makeshift 
antennas. Well, he can’t put up an antenna in 
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Fig. 4—The s.w.r. plot of W6MZ’s 80 meter 

"sloper antenna cut for 3.8 MHz. Looks too 

good to be true, doesn’t it? The author of this 

column would appreciate reports from other 

amateurs using this remarkably simple antenna. 
How does it work for you? 
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the apartment, because of landlord objections. 
So Carl examined the building closely and 
found that it had a double roof for ventilation 
purposes and that a screened ventilator slot 
ran all around the building, just under the 
eaves. The slot was to let warm air out of the 
attic space between the ceiling and roof of the 
building. The perimeter of the building was 
about 400 feet, and this slot ran all the way 
around it. 

“Upon closer examination, Carl found the 
screening was laid down in sections, about a 
foot wide and 20 feet long. The section over- 
lapped on the ends and they were held together 
with heavy double-pronged roofing nails. 


Parapet wall 


Ceiling of room 


Screen ventilator 
running around building 


vred Second floor window 


Outer wall of building 


Fig. 5—The “invisible” antenna of WOBWJ/6. 
Carl uses the screened ventilating slot that runs 
around the base of the parapet wall of his apart- 
ment building as an end-fed antenna. He clips 
onto the screen and works it against a common 
ground composed of the water piping of the 
building plus individual ground radial wires. 
Perimeter of the building is about 400 feet, so 
there’s plenty of radiating metal in the air. 


“So he decided to make this screening his 
antenna! Look at fig. 5. He ran a short, insula- 
ted wire out the second story window with an 
alligator clip on the end. By merely reaching 
up, he clipped the screen just above his window. 
He used a utility antenna tuner such as in fig. 
6. For a ground connection, he used the water 
system of the apartment, together with several 
quarter-wavelength ground radials, one of each 
band. The radials were made out of insulated 
hookup wire and ran across the floor, near the 
walls of the apartment. The 80 meter radial 
was 66 feet long, the 40 meter radial 33 feet 
long and the 20 meter radial 16 feet long. For 
160 meters, he omitted the radial and just used 
the copper plumbing system. 

“Carl reports that the makeshift antenna 
system works very well and he’s maintained 
schedules with home and worked a lot of sta- 
tions with the ‘invisible’ antenna. This just 
shows that you can’t keep a good amateur off 
the air.” 


Pendergast said, “Too bad Carl can’t get up 
on that flat roof. That would be an ideal 
location for an antenna”. 

“He'll just have to educate the landlord,” I 
replied, “And that may take a lot of time”. 

Pendergast looked around the shack and his 
eye fell on the Japanese magazine CQ Ham 
Radio. “Anything interesting about antennas in 
that magazine?” he asked. 

I hefted the May issue in one hand. “Look 
at that,” I said. “You can’t doubt that amateur 
radio is a success in Japan. This issue runs 
to 520 pages! Fantastic.” 

“What about antennas,” demanded Pender- 
gast, caught in a groove of his own choosing. 
“They usually have some pfetty good informa- 
tion in that publication.” 


Fig. 6—The antenna $ 

tuner at WOBWJ/6. to To 
The capacitor is a dou- transmitter 
ble-spaced surplus unit, 
as is the coil. Tuning 
unit will match any 
random wire as long as 
it is not an exact mul- 
tiple of quarter wave lengths. If a match cannot 
be achieved a 500 pf transmitting-type mica 
capacitor is inserted in the lead to the antenna. 
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“The center element, then, isn’t used on 40 
meters, is it?” asked Pendergast. 

“Right,” I replied. The 20 meter reflector 
acts as a 40 meter driven element, and the 20 
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Fig. 7—Dimensions of 20-40 
meter duo-band Yagi antenna 
at JA8JL and JA8AJS, An- 
tenna is fed with a gama 
match for 40 meters and a 
modified omega match for 20 
meters. See fig. 8 for match- 
ing systems. Beam diameter 


40 meter 
director 


is 2% inches, Elements are 
1% inch at center, tapering 40 meter 
driven 


to % inch diameter at the 
tips. Trap information is given 
in fig. 9. 


element 
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“You are right,” I admitted. “It is a pity I 
can’t read Japanese. But a lot of the informa- 
tion is in English, and all of it is in the metric 
system. So, with a little guesswork, and a 
handy pocket calculator, it is possible to 
squeeze a lot of good information out of the 
articles.” 

Pendergast leafed through the magazine. 
“How about this discussion of a 20-40 meter 
trapped Yagi by JA8JL and JA8AJS?” he 
asked. 

“Thats a good one,” I replied. “I've seen 
very little practical information in print on a 
two band parasitic array for 20 and 40 meters. 
This looks like one that will work. “Here’s a 
sketch of the beam (fig. 7). Basically, it is a 
3 element Yagi on 14 MHz and a 2 element 
Yagi on 7 MHz. Bandswitching is accomplished 
by the use of traps in the 20 meter director 
and reflector. 

“On 20 meters all three elements are used. 
The center element is the radiator, and the 
outer elements are the reflector and the direc- 
tor. The antenna is fed with a gamma match- 
ing system. On 40 meters, the outer elements 
take the form of a director and a driven element 
and the center element is unused. 


meter director acts as a 40 meter director. In 
that way, optimum element spacing is main- 
tained for the two bands. 


20 meter omega match 
Moveable clamp 


Driven element 


%" rod, 36" long 
adjustable. Set at 
28”. 
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adjustable, Set at 
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Fig. 8—Matching systems for 20-40 meter duo- 
band Yagi antenna. 
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Fig. 9—Trap design for 

duo-band beam. The 

capacitor in original 

design is an aluminum 

cylinder that slips over 

t the coil to serve as a 

rain shield. It is made 

c TrpT: of 2%” dia. tubing, 

12” long. L is approx. 

8 uh. 32 turns #20 e. 
1%” dia. 7” long, 
space wound, C is 15 
pf 10 ky. Adjust L to 
resonate at 13.8 MHz. 


“The boom is 18 feet long. That provides 
0.12 wavelength spacing for the 40 meter ele- 
ments, which is just about right for a 2 element 
beam. On 20 meters, there are three elements. 
Spacing between the driven element and the 
director is 11'6” and spacing between driven 
element and reflector is 6'6”. Those are com- 
monly-used dimensions for a 3 element, 20 
meter Yagi. The article claims 6.78 db gain on 
14 MHz and 5.5 db gain on 7 MHz. Those 
figures sound reasonable to me.” 

“What about the mechanical construction?” 
asked Pendergast eagerly. 

“Well, the elements are made up of alu- 
minum tubing. The center sections are about 
1%” diameter and the elements taper down to 
%” diameter at the tips. Boom diameter is 
2%". All-metal construction is used. 

“The two matching systems are shown in 
fig. 8. The 7 MHz matching device is a simple 
gamma match and the 14 MHz system uses 
an omega match. Both of these matching sys- 
tems are discussed in my Beam Antenna 
Handbook}, 

“How about the traps?” queried my friend, 
as he wrote furiously in his notebook. 


10rr, “Beam Antenna Handbook,” 4th edition. 
Radio Publications, Inc., Box 149, Wilton, 
Conn. $4.95 plus 25¢ postage and handling. 
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Fig. 10—s.r.w. plot for 20 meters for 40-20 meter 
Yagi beam. 


“The traps are all alike, and they are tuned 
to 13.8 MHz by using a grid-dip meter. The 
traps are adjusted before being put into the 
antenna. 

“These traps are very interesting, as they 
are very low-C (fig. 9). That means the in- 
ductances are quite large—larger than one 
would suspect for an antenna of this type. This 
was done, I am sure, in order to decrease the 
length of the 40 meter tip sections. After all, 
the length of the 40 meter driven element is 
only 47'7” and the director is only 416”. This 
is accomplished by using large inductors in the 
traps which tend to act as loading coils on 40 
meters. If the traps had less inductance and 
more capacitance, the element tips would be 
longer. It’s very simple; the more wire in the 
trap, the shorter the extension tip.” 

Pendergast thought a moment, then he asked. 
“How does this affect 20 meter performance?” 

“As far as I know, it has no effect on 20 
meter performance. Look at the s.w.r. curve 
for 20 meter operation (fig. 10). That cer- 
tainly looks conventional. And the s.w.r. curve 
for 40 meters is very good, too (fig. 11). Since 
the element spacing is 0.12 wavelength, it is 
possible to achieve a relatively good band- 
width performance. Much better, in fact than 
many of the so-called miniature 40 meter 
beams on the market. This particular antenna 
was tuned for the Japanese phone band near 
7025 kHz. It should be simple to shorten the 
tips of the 40 meter sections and move the 
resonant frequency of the antenna up into the 
top end of the band. In any event, the director 
element should be self-resonant about 150 kHz 
above the resonant point of the driven element 
for proper operation.” 

“That looks good,” said my friend. “As long 
as the sunspot count is as low as it is, the 
interest in 40 and 80 meter DX antennas will 
remain high. Now, when will you come up 
with the design of a good, compact 160 meter 
rotary beam?” a 
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Fig. 11—s.w.r. plot for 40 meters for 40-20 meter 
Yagi beam. 
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“Congratulations,” said Pendergast, shaking 
my hand warmly. 

“Thank you,” I replied. “But what’s the 
occasion?” 

“Sixteen years ago this coming December 
our first adventure was recorded in CQ mag- 
azine. Do you remember “Sunspot Madness or, 
the Day We Boiled the 304TL?” 

“I certainly do,” I replied. “That story was 
about the sunspot madness that hits every DX- 
minded amateur on the day the sunspot cycle 
hits the absolute minimum. We’re coming up 
on the sunspot minimum again, so it looks as if 
we'll have to beware of this terrible affliction.” 

“Right,” said Pendergast. “The story should 
be a warning to all amateurs’.” 

“And now that we are at the bottom of the 
sunspot cycle, how does that affect antennas 
and DX?” I asked rhetorically. 
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Coaxial cable 


Fig. 1—The shoulder-mounted multi-turn v.h.f. loop 
antenna. This compact, low profile antenna is 
designed for shoulder mounting and is only 
about one-half inch high. It weighs less than 3 
oz. and is used with a shaped “ground plane” 
which fits the shoulder of the operator. Used in 
conjunction with a microphone head-set, the an- 
tenna provides hands-free operation with the 
transceiver clipped to the belt. (Illustration cour- 
tesy of Radio Communication). 


“More amateurs are interested in the low 
frequency bands—160, 80 and 40 meters and 
others have concentrated on the v.h.f. bands. 
I'll admit that 20 meters is crowded, but it is 
taking the overflow from 15 and 10 meters.” 
Pendergast sighed. “All you have to do is look 
through the 1954 and 1965 copies of CQ and 
QST to see how DX was running at the bottom 
of the last two sunspot cycles. Then compare 
that information with copies of the magazines 
for 1958 and 1968, near the peak of the 
cycles.” 

“That’s the reason for the increase in interest 
in the low bands and the v.h.f. bands,” I said. 
“Antennas for those bands are of exceptional 
interest these days because that’s where the 
action is .. .” 

“What’s new in v.h.f. antennas,” asked Pen- 
dergast eagerly. “Hasn’t everything been de- 
veloped that can be developed. What's left to 
be new?” 
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Fig. 2—Schematic of the multi-turn v.h.f. loop 
antenna. Capacitor C, is 0.35 pf to 3.5 pf and 
establishes the correct impedance to match the 
50 ohm transmission line. Capacitor C, is 0.8 pf 
ta 10 pf for tuning the antenna to resonance. 
For 150 MHz to 170 MHz the loop consists of 
3.5 turns of %-inch wide copper strap wound on 
a styrofoam form 2.7” X 2.7” X 0.7” high. 
Slightly more inductance would be needed to 
tune the 144 MHz band. (Illustration courtesy of 
Radio Communication). 


“Well, I found a very interesting v.h.f. an- 
tenna in the June, 1975 issue of the RSGB’s 
Radio Communication magazine. It is a sum- 
mary of an article in JEEE Transactions on 
Antennas and Propagation, March, 1975. The 
article concerns a workable and reliable an- 
tenna for personal handy-talkies or hand-held 
portable transceivers working in the v.h.f. 
region. The problem is to make an antenna that 
be placed so as to minimize absorption losses 
in the human body, which are quite high at 
those frequencies. Studies made in England in 
1968 showed that when a v.h.f. antenna is close 
to the body or limbs of an operator, up to 90 
percent of the signal may be lost. This problem 


1 For a free copy of “Sunspot Madness,” send 
a self-addressed business-size (4” x912") en- 
velope with 10¢ postage to the editor of this 
column, c/o EIMAC, 301 Industrial Way, San 
Carlos, CA 94070. 
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Plastic holder for six-pack of 
beer or soft drinks 


Fold Antenna 
insulator 


Fig. 3—The ecology-minded WA4BAX designed 
this antenna insulator to be made from the plastic 
holder for a six-pack! Cut it into three pieces and 
fold the sections back on themselves for double 
strength. The pull of the antenna distorts the 
circular plastic into a longish sort of loop whose 
strength is amazing. This is a great temporary 
antenna insulator for Field Day operation! 


applies to the ‘rubber duckie’ antenna used with 
a lot of hand-held f.m. equipment.” 

“Rubber Duckie?” asked Pendergast with 
amazement. 

“That’s the name given to the flexible, helical 
wound antennas that are encased in black 
plastic,” I replied. Pendergast rubbed his eyes 
and replied, “I guess I’m just not up with all 
the latest technical terms.” 

“To continue,” I said, “the antenna described 
is a very compact, low-profile device for 
shoulder mounting that is just over one-half 
inch high (fig. 1). It is used with a ‘shaped’ 
ground plane that fits around the shoulder of 
the operator. The antenna is tunable over the 
range of 150 to 170 MHz, with a bandwidth of 
1.4 MHz for an s.w.r. range of less than 3:1. 
No doubt it could be tuned down to 144 MHz. 

“The antenna is worn on the shoulder and 
connected via. a coaxial line to the equipment. 
It is possible to wear a jacket or coat over the 
shoulder antenna with only a little loss of 
efficiency; with a microphone headset and VOX 
it could provide completely hands-free opera- 
tion if the equipment were carried in a pocket 
or clipped to the belt.” 

“Damned clever,” muttered my friend. “What 
does the antenna consist of?” 

“Our British cousins call it an aerial,” I re- 


plied. “In any case, it is a multi-turn loop 
wound on a styrofoam form measuring 2.7” X 
2.7” X 0.7”. The coil consists of 3% turns of 
%-inch wide copper strap. The coaxial cable 
and tuning and matching capacitors are as- 
sembled on a metallic ground plane which is 
extended by a 414” x 614” ‘counterpoise’ plate 
shaped to fit the shoulder. The schematic of 
the antenna is shown in fig. 2. 

“Detailed radiation patterns in the JEEE 
Transactions show this unit has an average gain 
of 3.8 db over a shoulder mounted 6.6” helical- 
wound whip (‘rubber duckie’), which in itself is 
roughly 5 db down on a full size %-wave whip. 

“A disadvantage compared with the helical an- 
tenna is the restricted band width, which calls 
for careful tuning. This should be done with the 
antenna in position on the shoulder (requiring 
an assistant or a contortionist!) though there is 
little change in tuning adjustment from person 
to person so it can be tuned on someone else. It 
is also shown that better results are achieved with 
the loop axis running fore and aft, as shown, 
rather than directed sideways along the shoulder. 
Polarization is primarily vertical.” 

“How would you tune the gadget up?” asked 
Pendergast. 

“I would surmise that a combination of an 
s.w.r. meter in the coaxial line, plus a field 
strength meter would do the job,” I replied. 

“Great,” replied Pendergast, as he made notes 
in his black notebook, “Now, do you have any- 
thing in your mail box for the so-called d.c. 
bands?” 

“I certainly do!” I replied. “Dave, WA4BAX, 
is the Hero of the Month. I just received a letter 
from him in which he solves both the ecology 
and antenna insulator problems with one amaz- 
ing stroke of genius! He's made the earth-shaking 
discovery that a plastic holder for a six-pack of 
beer can be cut up into three parts, folded back 
on itself and—presto! you have three antenna 
insulators at no cost! Look at fig. 3.” 

Pendegast squinted at the drawing. “You've 
got to be kidding,” he stated. 

“No, sir,” I responded. “Dave sent me a sample 
insulator and it works fine. You can't tear it 
apart. It’s very strong. And the plastic is poly- 
ethylene, which is a very good r.f. insulator. So 
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Fig. 4—The multi-band antenna of W4JRW. This “loaded” antenna exhibits resonance at 3.9MHz, 

7.25 MHz, 14.2 MHz and 28.6 MHz. Coil pairs marked L, art 81 microhenries each, coil pairs L} are 

25 microhenries each, coil pairs L; are 7 microhenries each. Each coil is approximately 3 inches long. 
Overall antenna length is 51 feet. 
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from each six-pack, you get three free antenna 
insulators for a wire antenna.” 

“Well, I'll be dipped,” mused Pendergast. 
“Think of all the plastic holders I've thrown 
away.” 

“Before you rush out and buy a six pack, you 
might be interested in a note I received from 
Bill, W4JRW. I commented on some of his in- 
teresting work with loaded dipoles in my July 
antenna column. Bill has been playing with an 
experimental dipole antenna using loading coils 
that exhibits resonance on 10, 20, 40 and 80 
meters (fig. 4). The dipole is only 51 feet long 
and is center-fed with a 50 ohm coaxial line. 
Three loading coils are used in each half of the 
antenna. The self-resonant frequencies are 3.9 
MHz, 7.25 MHz, 14.2 MHz and 28.6 MHz.” 

“Too bad it doesn’t work on 15 meters,” ob- 
served Pendergast. 

“It's a cut-and-try operation,” I replied. “If 
you want to take additional time and you are an 
avid experimenter, no doubt the design could be 
altered to accept 15 meters.” 

“It sounds just like the thing for Field Day,” 
admitted Pendergast. He paused a moment, then 
asked, “Has the mailman brought any interesting 
letters?” 

“A few,” I replied. “I am still getting feedback 
from the discussion on vertical versus horizontal 
antennas, Obviously many fellows, such as WA7- 
YRP are having a lot of luck with well-made 
vertical antennas. Alan has a short vertical, such 
as described in the March, 1974 issue of QST. 
Basically, it is a four-band job for 40, 20, 15 and 
10 meters, It is placed in the center of a 10 by 25 
foot patio. He uses 70 radial wires. This modest 
and compact antenna has accounted for 42 coun- 
tries on 40 meters, 95 on 20 meters, 55 on 15 
meters and 20 on 10 meters during the past 10 
months! That’s not bad at all, considering the 
state of the sunspot cycle. Alan says, “With a 
little good skip I can often crack the pile-ups 
and I have no shortage of wallpaper in the 
shack.” So, you see, the battle isn’t over. And the 
fellow that said the vertical antenna is one that 
radiates poorly in all directions will have to eat 
his words.” 

“Well,” said Pendergast, “it looks as if there’s 
no definitive answer to the question of horizontal 
versus vertical. Isn’t that the provocative ques- 
tion you have run across?” 

“No, it isn’t,” I replied. “The greatest mystery 
to many amateurs seems to be in the area of 
standing wave ratio. That still confuses a great 
many amateurs. I thought when Walt Maxwell, 
W2DU, ran his fine series of articles in QST that 
the s.w.r. problem had been put to rest for good. 
But that isn’t the case at all. There’s even flak 
over Walt’s article, as you've probably seen in 
the August issue of CQ. 

“Well, why worry about s.w.r. at all?” queried 
Pendergast. “If the antenna works, it works. I 
think the s.w.r. meter is the invention of the 


devil. All it does is confuse the issue. My motto 
is: don’t bother me with the facts—my mind is 
made up.” 

“The s.w.r. meter can certainly serve a useful 
propose,” I replied, “But some amateurs make a 
fetish out of their s.w.r. reading.” 

“Look at this,” said my friend, flinging an in- 
structional manual across the table to me. 
“Here’s an instruction book for a linear amplifier. 
The manufacturer states that the amplifier is to 
be run into a 50 ohm load with the s.w.r. not to 
exceed 2-to-1. Why? What will happen at 2.1-to- 
1? Or at 5-to-1? Will the amplifier explode at a 
high s.w.r. reading? Or will your report drop 
from S9 plus to S6 in Outer Baldovia?” 

“It may seem obscure, but there are very good 
reasons why manufacturers state the maximum 
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Fig. 5—S.w.r. plot of 80 meter dipole cut for 
3850 kHz and located 25 feet above the ground. 
If the maximum limit of s.w.r. set by the equip- 
ment is 3 to 1, the antenna should not be oper- 
ated below 3.7 MHz. S.w.r. rises rapidly below 
3.7 MHz, reaching 7.5 to 1 at 3.5 MHz. Lowest 
value of s.w.r. is 1.8 to 1 at 3.9 MHz. Dipole is 
fed with a 50 ohm coaxial line and s.w.r. meas- 
urements were taken at the station end of the 
line, which is about 150 feet long. Changing 
line length will not change the value of s.w.r. 
on the line. 


s.w.r. limit for their equipment. One reason is 
that when the equipment is operated into a high 
value of s.w.r, it may not tune properly. It’s pos- 
sible to run right off the scale of the loading con- 
trol of an amplifier if the antenna presents a 
high s.w.r. at the equipment. Then, again, a high 
value of s.w.r. may lead to flash-over in the 
amplifier. If the network voltage is too high at 
the antenna terminals, the output loading capa- 
citor of the pi-network may flash over. If the 
amplifier is underloaded, the peak plate voltage 
may flash over the tuning capacitor. And, if the 
amplifier employs a screen grid tube, the screen 
dissipation may be exceeded if the amplifier is 
improperly loaded.” 

“What about a grounded grid amplifier?” de- 
manded Pendergast. “There are plenty of them, 
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Fig. 6—Smith Chart plot of the 80 meter dipole of fig. 5. The 3 to 1 s.w.r. circle is drawn on the 

chart. The resonant frequency of the dipole is about 3830 kHz, the point the curve passes through 

the resistive axis (X-axis) of the chart. Below this requency, the antenna appears as a resistive-capaci- 

tive reactance at the input end of the line and above this frequency the antenna appears as a re- 

sistive-inductive reactance. At resonance, the antenna exhibits a load of about 28 ohms. At no point 

in the 80 meter band does the antenna present a 50 ohm load and range of operation is limited to 
the frequency span of 3.7 MHz to 4.0 MHz, within the 3 to 1 s.w.r. circle. 


using 3-500Z’s. What happens to the tubes when 
the amplifier is operated into an antenna having 
a high standing wave ratio?” 

“If the amplifier can be properly loaded into 
the antenna, nothing will happen,” I replied. 
“Trouble can arise if the amplifier is loaded up 
into an antenna having a high s.w.r, and if the 
operator shifts frequency without retuning the 
amplifier. If this is done, the amplifier becomes 
improperly loaded. In addition, the plate circuit 
is out of resonance. This can lead to dangerously 
high levels of grid current for an underloaded 
condition or flat-topping in an overloaded 
condition. 

“It is best to have a relative low s.w.r. on the 
antenna system. By that, I mean 3 to 1, or less. 
But it is not imperative to beat your brains out 
for a 1 to 1 ratio. Even if you get it, the s.w.r. 
will rise as the antenna is operated off the design 
frequency. 
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“Where you really run into trouble is on 80 
meters, where the width of the band is large in 
comparison to the frequency. Very few 80 meter 
antennas will show a low value of s.w.r. across 
the band. And since most of them are close to 
the ground in terms of wavelength, the radiation 
resistance is very low. Look at fig. 5. This is the 
s.w.r. plot of an 80 meter dipole about 25 feet 
above the ground. That’s a typical antenna. The 
best value of s.w.r. is about 1.8 to one. And you 
can see the reason for this when the antenna is 
measured with a General Radio RF Bridge (fig. 
6). Look at the plot on the Smith Chart.” 

“Smith Charts make me nervous,” observed 
Pendergast in a mild voice. 

“They tell you a lot more than an s.w.r. 
meter,” I replied. “In this instance, the dipole is 


[Continued on page 80] 


age of CR, (plus the junction voltage of Q, and 
the SCR) is exceeded. Q, then drives the SCR 
into conduction, which places a short across the 
filter capacitor, blowing the fuse at the input 
to the regulator circuitry. The fuse used here 
should be rated at no more than half again the 
full load current. The CR,-Q,-SCR combina- 
tion used in our unit fired at 2.2 volts above the 
zener voltage of CR,, due to the internal junc- 
tion potentials of Q, and the SCR. This “firing 
voltage” should be checked, using a variable 
voltage source (which could be made up of 
several batteries of 1.5-6-9-12, etc. voltages). 
Be sure to put a 10 to 100 ohm resistor in series 
with the anode of the SCR during the tests so 
you can use a meter to see when the anode 
voltage of the SCR drops to zero, instead of a 
disintegrating fuse. 


Performance 

From no load to 2a., the voltage drop on 
both high power units is less than 0.1v., and 
between no load and 15a. is approximately 
0.2v.—just as good as an auto-type storage bat- 
tery. Ripple at full load is insufficient to cause 
any hum in the low level audio circuits when 
the supply is delivering 180 watts. 

The two “low-power” Sa. units, when used 
with 10 watt output rigs drawing about 3a., 
were sufficiently well regulated to show “less 
than a needle's width” regulation between trans- 
mit and receive. 

All new parts for the high power supply 
(17a.) would run close to $65, which is a bit 
high, and would probably warrant purchasing 
a readymade unit. However, a quick look 
through the surplus catalogs, the Poly-Paks 
ads, etc., shows that the supply can be pro- 
duced for approximately $15, not bad when 
you consider the cost, inconvenience, and pos- 
sible safety problems of a battery/charger 
combination. Both the prototype and the MK1 
version weigh considerably less than the battery 
W4FJ had under his desk powering his high 
power f.m. rig. W4ZSH and W4JHK built 3 
to Sa. supplies for “mobile” f.m. rigs, for less 
than $5, using judicious “flea market” purchases 
and raids on several friends’ junque boxes. W 


Antennas [from page 26] 


seen to have a radiation resistance value of about 
28 ohms at 3830 kHz. At 4.0 MHz, the radiation 
resistance is nearly 40 ohms, but the antenna 
presents a high value of inductive reactance at 
the input end of the feedline. At 3.5 MHz, the 
radiation resistance is 25 ohmns, and the antenna 
appears highly capacitive. Note that the 3 to 1 
s.w.r. circle is drawn on the graph. If you stay 
inside that, your range of antenna operation is 
limited to the 300 kHz span from 3.7 MHz to 
4.0 MHz.” 

“Well, how do you lower the s.w.r. on this 
80 e 
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particular antenna? Can you get it to work across 
the whole band,” demanded my friend. 

“As a starter, I suggest you get the November, 
1974 issue of CQ and read “Impedance Measure- 
ments at Radio Frequencies,” by K4KJ. Then 
read “How to Use the Smith Chart,” by WIDTY 
in the November, 1970 issue of Ham Radio 
magazine. In addition, there was a good article 
in the January and February, 1966 issues of OST 
by KIPLP on Smith Chart calculations. All of 
these are recommended reading. Finally, CQ 
had a two-part article by W7RGL on antenna 
impedance matching in the November and 
December, 1963 issues. You might be able to 
pick these up at a library, or get copies from 
some of the fellows that sell back-dated maga- 
zines in the classified columns. In any case, all 
of these articles are very good reading for the 
amateur who wants to know more about the 
workings of his antenna.” 

“Do you have to use a Smith Chart?” Pender- 
gast asked suspiciously. 

“Don’t be afraid of the Smith Chart,” I replied. 
“It might look confusing to those who have not 
used it, but it is relatively simple. A variation of 
the Smith Chart was used by astronomers and 
navigators at the time of Columbus. So there’s 
nothing new about it. Sometime when you are in 
a more relaxed mood, I'll give you a quick run- 
down on this interesting and very useful device.” 

. 


Repeater [from page 38] 


after a lengthy period of having your nice, 
open-access repeater keyed up by squatters 
using those machines with no regard to tripping 
yours, you go to tone access. Holy mackerel, 
the howl that action raises from amongst the 
troops! But it was either keyed-access or shut it 
down just to comply with the requirements of 
the law, let alone reducing the irritation factor 
to a livable level. It is at this point that you 
begin to tell other people: If you are thinking 
of building a repeater, for heaven's sake, 
DON’T. =. 


Epoxy Cement [from page 40] 
How to work with Epoxy 


For small work, hardening time is 24 hours, 
preferably longer for larger globs of cement. It 
becomes tacky in three hours but keeps on flow- | 
ing for another ten hours. You must take advan- 
tage of these three stages to produce the correct 
or preferred bulge or contour in the right place 


Fig. 12—Let epoxy flow while holding work at de- 
sired angle. 
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BY WILLIAM I. ORR,* W6SAI 


“Holiday Greetings to you!” I exclaimed. 
Pendergast struggled up the walk carrying a 
large box. His eyes were bright and his 
cheeks were rosy and his breath made a 
cloud of smoke about his head in the frosty 
air. Puffing, he struggled the box through 
the door and dropped it with a thump on 
the operating table. 

“Thank you. And the same to you! Look 
what I found under the Christmas tree,” he 
exclaimed, Taking a screwdriver from the 
table, he expertly slit the tape on the box 
top, opening the carton like a flower. 

“It's a transceiver,” I said, peering into 
the box. “Right off the boat from Japan.” 

“A Kamikaze 1000,” said Pendergast 
proudly, as he pulled it out of the box and 
ripped off the plastic cover. “It will work 
all bands from 160 meters to 10 meters.” 

“Does it cover 11 meters?” I inquired. 

Pendergast peered at the bandswitch, 
“Yes,” he admitted, “It has an 11 meter 
position on the switch.” 

“Well, Ten-Four, old Buddy, and have a 
lot of fun. May all your reports be wall-to- 
wall and tree-top-tall.” 

“What kind of gibberish is that?” de- 
manded my friend. “The reason I got this 
transceiver is that it has the 160 meter band 
on it. And now the question is: can we have 
a discussion about 160 meter antennas with- 
out reference to the 11 meter position on 
the bandswitch?” 

“Of course,” I replied. “I was only pulling 
your leg.” 

Pendergast quickly leafed through the in- 
struction manual. “It says in here that a 
nominal 50 ohm load is required on all 
bands.” 

“That can be accomplished,” I replied. 
“However, a few facts about 160 meter an- 
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4 (RG-58/U) 
Fig. 1—Typical Marconi antenna for 160 meter 
band. Capacitor C, is a two section broadcast 
type. Coil L, is 20 turns of +20 tined wire, 2” 
diameter, spaced to 2” long. Adjust capacitor for 
maximum loading and tap on the coil for mini- 
mum s.w.r. See text for information on ground 

connection. 


tennas in general are not amiss. As you 
know, the band is divided into segments, 
the most-used one being the 1800-1900 kHz 
segment, in which amateur operation is 
authorized in most of the United States. 
Some areas are allowed to operate in 1900- 
2000 kHz, and various foreign countries re- 
strict 160 meter operation to skinny, 10 kHz 
slices of the band. All this is done because 
the 160 meter band is shared with Loran in 
most of the world, and is also used for the 
Maritime Mobile Service in other areas of 
the world”, 

“Let’s talk about the 1800-1900 kHz as- 
signment,” said Pendergast. 

“Very well,” I replied. “To start with, a 
dipole antenna cut to the center of this as- 
signment, or 1850 kHz, is about 253 feet 
long. If it is mounted at a reasonable height 
above ground, say, 30 to 50 feet, the radia- 
tion resistance will fall in the range of 15 
to 30 ohms, Most amateurs don’t have the 
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Fig. 2—Folded Marconi antenna for 160 meters. 

Antenna is made of TV-type twin lead. Antenna 

leads are joined at far insulator, At the input end, 

one wire is grounded the other is fed by a 50 
ohm coaxial line. 
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Fig. 3—Extended Marconi antenna for 160 meters. 

Antenna length is extended beyond quarter wave- 

length so as to raise input impedance. Antenna 
reactance tuned out by capacitor C,. 


acreage to put up an antenna of this size, so 
they start thinking about either a Marconi 
antenna or a vertical antenna of some sort.” 
“Right!” exclaimed Pendergast. “How 
about a simple, wire antenna running from 
the house to a nearby, convenient tree?” 
“You can do it,” I replied. “Look at fig. 
1. This is just about the simplest 160 meter 
antenna you can build. It is a Marconi an- 
tenna designed for coaxial feed from a 50 
ohm line. The flat-top, or antenna wire, is 
about 125 feet long and is series-tuned to 
resonance against ground. The coaxial line 
is tapped on at an appropriate point on the 
coil to make a good impedance match. The 


Fig. 4—Gamma-fed tower for 160 meter opera- 
tion. Place metal arm at 80% of tower height. 
Capacitor C, is three-section broadcast type. Ad- 
just placement of arm and length of gamma wire 
for lowest s.w.r. on transmission line, Control 
leads to rotor and indicating device should be 
brought to ground level and each lead bypassed 
to ground with a .01 mf disc capacitor before 
being led away from the tower. 
30 eœ 
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capacitor is adjusted for maximum loading 
and the tap is adjusted for the lowest value 
of s.w.r. on the line.” 

“What about the ground system?” asked 
Pendergast as he scribbled in his notebook. 

“The ground is an important part of the 
antenna,” I admitted. “The radiation re- 
sistance of the Marconi antenna runs close 
to 10 ohms when the flat-top runs parallel 
to the ground at a height of about 35 feet. 
If the antenna is vertical, the radiation re- 
sistance runs close to 35 ohms. Most hams 
can’t put up a vertical antenna that tall, so 
they settle for one that is mostly horizontal. 
All ground losses and circuit losses are in 
series with the antenna circuit, and they 
usually total up to more than 10 ohms, For 
best results, the best ground possible must 
be used.” 

“What do you use for a ground with this 
antenna?” asked my friend. 

“I use a very short connection to the cold 
water system in the house, which is copper 
pipe. In addition, I have a second, heavy 
wire running to the lawn sprinkler pipes, 
plus two ground rods each about 5 feet long 
driven into the soil outside the shack 
window...” 

“That sounds like a pretty good ground to 
me,” objected Pendergast, drawing a multi- 
plicity of little ground symbols in the mar- 
gin of his notebook. 

“Yes, pretty good. But I improved it by 
adding two quarter-wavelength radial wires 
at the common ground point. They were 
each 125 feet long and looped through the 
yard, through the hedges and bushes and 
along the house, about a foot or two clear 
of the ground. The radials cut my ground 
resistance in half. It is about 15 ohms now.” 

“That means you are still losing over half 
your output power in your ground connec- 
tion,” shouted Pendergast. 

“Right. Ground losses are one of the big 
problems with short antennas, or antennas 
located close to the ground. Run-of-the-mill 
ground connections exhibit resistance values 
as high as several hundred ohms, and a 
ground loss resistance of only 15 ohms is 
not so bad.” 

“Isn't there anything you can do about 
that? It still sounds wasteful of power to 
me,” objected Pendergast. 

“One stunt that can be done is to increase 
the radiation resistance value of the an- 
tenna,” I replied. “Look at fig. 2. This is 
half of a folded dipole, working as a Mar- 


coni antenna, Since equal, in-phase currents 
flow in each wire, a step-up in impedance is 
obtained, just as in a folded dipole. For a 
Marconi antenna of this type, in close prox- 
imity to the ground, the input resistance is 
about 40 to 50 ohms. That provides a good 
match without auxiliary networks to modern 
s.s.b, equipment and at the same time, re- 
duces the ground loss by a factor of four.” 

“You could make the flat-top out of 300 
ohm TV ribbon line,” observed Pendergast. 

“A lot of fellows do just that,” I replied. 
“And there's still another way to raise the 
input resistance of a simple Marconi an- 
tenna. Just make it longer than a quarter- 
wavelength. As you increase the length 
beyond quarter-wave resonance, the input 
resistance climbs quickly . . . as does the 
antenna reactance, The length is increased 
to about 142 feet (fig. 3) and a series capac- 
itor is used to tune out the inductive re- 
actance of the antenna. No loading coil, or 
other matching device is needed, The length 
of the antenna can be trimmed, or length- 
ened, a bit at a time so as to produce a 50 
ohm load when the series capacitor is ad- 
justed for the lowest s.w.r. on the transmis- 
sion line to the equipment. If you don't 
want to fiddle around with antenna length, 
a very small series coil placed between the 
capacitor and the antenna will suffice. Just 
adjust the number of turns on the coil while 
maintaining resonance with the capacitor 
and shoot for lowest s.w.r. on the feedline 
to the transmitter.” 

“What about a good vertical antenna for 
160 meters?” asked Pendergast. “I under- 
stand that some of the best top-band DX 
operators use vertical antennas.” 

“That’s right. It has been pretty well 
proven in the 160 meter Trans-Atlantic 
tests and during contests that the vertical 
antenna has a distinct DX advantage over 
the low, horizontal antenna. Most 160 meter 
verticals, by the way, are compromise an- 
tennas as very few amateurs can erect a full, 
quarter-wavelength vertical antenna. One 
popular scheme is to use the h.f. regular 
tower and beam as a top-loaded vertical an- 
tenna. A forty to sixty foot high tower, 
loaded at the top by a tri-band beam makes 
a very effective vertical antenna for 160 
meters. The tower is fed by a gamma match 
wire (fig. 4). This is a good scheme and 
works well, provided you keep the r.f. out 
of the control wires to the beam rotor and 
direction indicator. There’s a good article 


Fig. 5—Compact vertical antenna for 160 meters. 
The “whip” is made of sections of aluminum TV 
mast. Loading coil L, is 160 microhenries. It 
is wound on a form 3” diameter and one foot 
long. Plastic PVC pipe may be used, with the 
ends plugged with wood. The winding is 9” long 
and consists of 90 turns of #12 enamel coated 
wire, The ground connection consists of a water 
pipe ground, one or two ground rods and several 
125 foot, insulated radial wires, run about a foot 
above the earth. The matching coil, Lz, is 20 turns 
#12 tinned wire spacewound, 1⁄2” diameter, 2” 
long. Antenna bandwidth is quite narrow, so an- 
tenna should be dipped to preferred operating 
frequency in the band. 


about all of this in the October, 1975 issue 
of OST by WS5SRTQ. 

“What about the fellows that either don’t 
have a tower, or want to use a separate 
vertical antenna for 160 meters?” asked my 
friend. 

“Well, here’s some information on a 
simple 160 meter vertical antenna that I 
have used for some time. It is only 45 feet 
high (fig. 5). The vertical section is made 
of aluminum TV mast sections bolted to- 
gether. The loading coil is wound on a 
wood form, 3 inches in diameter and a foot 
long. The antenna is guyed just below the 
loading coil at the 24 foot level with three 
lengths of plastic clothesline. At the bottom 
of the antenna is a small matching coil 
which has a tap on it for the 50 ohm coaxial 
line.” 

“How do you adjust the antenna to fre- 
quency?” queried Pendergast, making a 
sketch of the antenna in his notebook. 


[Continued on page 78] 
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“The best way is to disconnect the coaxial 
line and couple a grid-dip meter to the base 
matching coil, Lə. The antenna and radial 
system should resonate to your operating 
frequency. If it does not, the length of the 
antenna above the coil, or the number of 
turns in the loading coil, L}, are adjusted 
until resonance is accomplished. The opera- 
tional bandwidth of the antenna is about 20 
kHz between the 2-to-1 s.w.r, points, so it 
is essential that resonance at the desired 
frequency is achieved. For c.w. work, the 
antenna is resonated at 1810 kHz, and for 
s.s.b. it can be resonated about 1825 kHz. 
That’s for the areas that have the low fre- 
quency portion of the band,” I added as an 
afterthought. 

“Once antenna resonance is established, 
the coaxial line is tapped on matching coil 
Lo near the mid-point. The tap is adjusted 
up or down until the lowest s.w.r. is 
achieved, If it is not low enough, the total 
number of turns in Ly may be changed, a 
turn at a time. This may sound like a time- 
consuming task, but it is not. The whole 
thing can be done in an hour, or less.” 

I paused and looked at Pendergast. 
“Before you run home and start winding a 
loading coil, there are a few things to be 
said about the radials and grounding system. 
While radials and ground connection do not 
look important on the antenna diagram, 
they are very important when it comes to 
antenna performance. This is especially so 
when a short antenna of this type is used. 
The radiation resistance of this antenna is 
about 4 ohms. You can’t overcome the loss 
resistance in the two coils, but you can make 
them as low-loss as is possible. The last im- 
portant source of loss over which you have 
any control is the ground loss. This is some- 
thing that you can control, if you have the 
time and fortitude. And it will make the 
difference between a mediocre antenna and 
a good antenna.” 

Pendergast said nothing, so I continued. 
“The real earth ground about us is a poor 
imitation of an infinite copper ground 
screen. Measurements made by the Bureau 
of Standards established ground conductiv- 
ity running from 340 ohms per cubic centi- 
meter to as high as 450,000 ohms per cubic 
centimeter. Conductivity varies with the 
type of soil, temperature and the degree of 
moisture content in the soil. Ground resis- 
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tance is the highest in cold, dry weather and 
the lowest in hot, humid weather. A grav- 
elly, sandy soil, according to the Bureau of 
Standards Technical Report 108, has a re- 
sistivity so high it is practically a good 
insulator. 

“The chief effect of high resistivity soil 
is to absorb the useful, low angle radiation 
from a vertical antenna. In addition, the 
ohmic loss of the soil eats up valuable r.f. 

Pendergast thought a minute, then asked, 
“Does the ground rod show any resistance 
to the soil, that is, apart from the soil con- 
ductivity?” 

“Well, according to studies footnoted in 
the Report, ground rod resistance to the soil 
can run several hundred ohms in extremely 
dry, rocky soil, but usually runs in the re- 
gion of 2 to 20 ohms. 

“It is practical to treat the soil in the 
vicinity of the ground rod by mixing it with 
salt( sodium chloride), about one part of 
salt (sodium chloride), about one part of 
rock salt will work—is mixed in to a depth 
of several feet and the mixture thoroughly 
watered. A ground rod at least 5 feet long 
is recommended, and two connected in par- 
allel a few feet apart are even better. 

“Since the salt eventually dissolves away, 
it is necessary to repeat the treatment at 
about six month intervals. If the ground cur- 
rent is monitored, it will be found to start 
dropping off when the salt leaches out of the 
soil”. 

Pendergast sighed and closed his note- 
book. “Isn't there an easier way of doing 
things than to run around salting the earth?” 

“Yes, and now you are back to the use of 
quarter-wave radial wires, which act as an 
artificial ground system,” I replied, “As to 
the number, two wires are better than one, 
and four are better than two. And so on. 
After sixty or so wires, the improvements 
starts to level off. Broadcast stations use 120 
radials, laid out like the spokes of a wheel, 
every 3 degrees around the tower. Not many 
hams can do this, so they settle for three 
or four radials, run out haphazardly through 
the bushes and around the yard.” 

My friend rose and picked up his Kam- 
ikaze 1000 transceiver, “I think, for my lo- 
cation, I'll use the Marconi antenna made 
out of twin-lead,” he stated. “I can put up 
three, quarter-wavelength radials . . . and 
that’s it, I've run out of room.” 

“Good show,” I answered, “I had a set- 


(Marc Home For Christmas) 

This week St. Bernards and a crack team of 
imported Austrian Spelunkers reached the be- 
leaguered Mare Gilman (CQ’s Mailboy) trapped 
for weeks behind boxes and crates of CQ Bind. 
ers. CU's readers have jumped into the fray 
and have been buying Binders (at a ridiculously 
low price) to help clear a path to the entomb- 
ed Mare. 

Jack Lewis aided by Kurt Fenner (CQ s new 
Mailboy) rushed in to help Mare to his feet and 
bring him into the light, A joyous reunion party 
was held at the office for Mare and his co- 
workers who took a,b from packing and 
shipping all of the Binders (labor of love). 

In gratitude for Marc's safe recovery we will 
extend our sale to all those who helped in 
thought and deed. Help share our joy by buying 


CQ Magazine, 14 Vanderventer Ave., Port Washington, N.Y. 11050 


Ill take 


Name 


Address 


binders and___(yrs) bound volumes too. While I’m writing | might as well take out 
a sub to CQ at the same time. O1year $7.50, Ei years $13.00. GO GET'EM MARC 


GIANT '⁄2 ALBATROSS 
SALE CONTINUES 


Binders for the low price of $3.00 each or 3 for 
Sait 50 postpaid. While the supply lasts, you can 

k own Marc Gilman Library by 
iKi taking advantage of our sale, The Bind- 
ers are also good for keeping some of your 
other magazines intact. Feel proud., stand tall, 
you've done the right thing. At the same time 
you can also add a few bound volumes to your 
collection at a tremendous saving. We still have 
the following years available at only $10.00 


1974. 73, 70, 68, 67, 64, 60 
1956. 53, 51. 50 
After a short rest at home Mare will return 
in a new capacity for CQ, a promotion for his 
personal ordeal and self sacri for CQ. Spe- 
cial Commermorative lederhosen and dirndls 
were awarded the Spelunkers. 


State 


up like that for several years. It enabled me 
to work all over the United States on c.w., 
and as far east as Tennessee on s.s.b. That’s 
not bad for low power and such a simple 
antenna. I suggest you go ahead. You'll 
have a lot of fun with an antenna like that.” 

Pendergast walked toward the door, “I’m 
looking forward to 160 meters,” he said. “I 
want to work Mr, one-sixty himself, W1BB.” 

“A coincidence,” I replied. “I just got a 
letter from Stew and he asked when Pen- 
dergast was getting on 160 meters. You'll 
make him happy, I’m sure, It isn’t every day 
when a fellow can QSO a straight-arrow 
like Pendergast”. 


Pendergast turned a little red at the re- | 


mark, then said, “Are you still offering a 
freebie for good antenna dope?” 

“Yes,” I replied. “I am always on the 
lookout for good information on antennas 
that will be of general interest to the readers 
of my column, Interesting antenna experi- 
ences, in terms of operation; unusual an- 


tennas; comparisons between various 
antennas; and so forth. I would like to hear 
from fellows working DX on 80 and 160 
meters as to the antennas they use. In fact, 
any antenna information of import will be 


interesting to the readers. So, for any ma- 
terial used in the column, I'll send a copy 
of one of my antenna handbooks”. a 
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Gigned) Richard A. Cowan, Publisher 


December, 1975 © CQ è 79 


“Nothing enrages a vulture as 
much as biting into a glass eye,” re- 
marked Pendergast. 

“Why do you say that?” | inquired. 

Pendergast did not reply, but the 
copy of the Appliance Operator mag- 
azine he was reading was tossed in- 
to a graceful arc, landing in the 
waste basket. 

“It is the end of DX," replied my 
friend in an angry voice. “Can you 
imagine making two pee-wee islands 
in Canada into two new ‘countries’? 
It boggles the mind! What next?” 

“This opens up a world of possi- 
bilities," | replied. “Think big. Why, 
all the National Parks in the U.S. can 
become separate ‘countries’. Take 
Yellowstone Park, for instance. It's 
run by the National Park Service, has 
its own Police Force, and has a dif- 
ferent color on the map than the sur- 
rounding states! It is a natural for a 
new ‘country’, Or how about Treasure 
Island in San Francisco bay? It's 
under Navy jurisdiction, not the state 
of California. It has its own Fleet Post 
Office address and the autos on the 
island have Navy license plates, not 
California plates, And how about 
Manhattan island? If it were a new 
‘country’ and the Manhattan hams 
charged a dollar a QSL card, they 
could bail New York city out of all 
its financial difficulties..." 

“Stop!” commanded Pendergast, 
holding up his hand in mock protest. 
“| have my own private means of 
compensation. Goodbye to false 
‘countries’ and hello to v.h.f. DX! I'm 
thinking of going up to 2 meters and 
I'm getting interested in moonbounce 
work!" 

“Have you seen the latest issue of 
CQ-Ham Radio from Japan? It has a 
feature article on moonbounce com- 
munication and a lot of information 
on the 144 MHz contact between 
JAGDR and W6PO. And plenty of good 
pictures of moonbounce antennas 
and v.h.f. stations in JA-land.” 

My friend brightened up. “Well, 


WILLIAM I. ORR, W6SAI, ON 


Fig. 1—Free space path loss tor earth-moon-earth circuit when the moon is at perigee 

(221,463 miles) and apogee (252,710 miles). The nominal 1.4 decibel difference in 

signal loss between perigee and apogee becomes 2.28 decibels for the round trip to 

the moon and back. For a marginal circuit, the additional loss may make the difference 

between success and failure. The chart is based upon a transmitter power output of 
one miliwatt. 


maybe it isn't the end of DX after 
all. Just because the 20 meter DXers 
are fooling around doesn't mean that 
DX is really dead.” 

“Right,” | exclaimed. “There's a 
lot of DX activity on 144 MHz, 220 
MHz and 432 MHz. Take 2 meters. 
My friend W6PO is up to 33 states via 
moonbounce and meteor scatter, 4 
continents, and has worked over 40 
stations via moonbounce. And there 
are others who have higher totals 
than his.” 

Pendergast took out his black 
notebook, with a serious expression 
on his face. “Tell me all about it,” 
he commanded. “Especially the an- 
tenna problem.” 


Fig. 2—Moonbounce nomograph provides 
guideline to successful EME contact. The 
graph is based upon 590 watts output, 
zero decibel receiver noise and 100 Hz 
bandwidth. Lay a straight edge across 
any two columns and read the desired 
unknown in the third column. The antenna 
gain figures represent a compromise be- 
tween calculated gain required based 
upon free space losses and the experi- 
ence of successful moon bounce experi- 
menters. At 144 MHz, for example, for an 
average signal-to-noise ratio of two deci- 
bels, a total antenna gain (for both ends 
of the path) is about 44 decibels. The 
graph shows an example for a zero deci- 
bel signal-to-noise ratio, but this is im- 
Practical at 144 MHz because of sky 
temperature noise. The zero decibel fig- 
ure, however, is quite practical at 432 
MHz, where the sky noise is lower. 


“The first problem to solve is 
which band to use,” | said. “An er- 
ror of choice at the beginning of the 
game could turn out to be very ex- 
pensive and time consuming. As you 
know, radio signals traveling through 
Space are attenuated as the square 
of the ratio of the frequency, Conse- 
quently, the path loss to the moon 
and back is 8.3 times (9 db) greater 
on 144 MHz than on 50 MHz, and a 
similar increase in path loss occurs 
between 144 MHz and 420 MHz and 
between 420 MHz and 1250 MHz. 
Figure 1 shows the loss, based upon 
1 milliwatt of radiated power. 

“In addition, transmitter efficiency 
tends to decrease and receiver noise 
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(A) TWO ANTENNAS 


(B) FOUR ANTENNAS 


Fig. 3—A coaxial cable manitold teed system for two and four antennas. Each antenna 
is provided with a 200 ohm balanced feed point (a folded dipole, for example). A 
halt-wavelength coaxial balun is placed at each antenna to convert the impedance 
down to 50 ohms. At the lower frequencies, the folded dipole and bain are often 
replaced by a gamma matching system. Individual dipoles are joined to the common 
50 ohm transmission line by means of matching sections L1 and L3. Sections marked 
L2 are not considered as transtormers as they match 50 ohm terminations at each end. 


and transmission line loss increase 
with increasing frequency, So there 
are compelling reasons to use as low 
an operating frequency as neces- 
sary.” 

“It sounds as if 50 MHz is the band 
to use," muttered Pendergast. 

“On the other hand,” | continued, 
“the power gain of a directive anten- 
na of a given size increases by the 
same ratio that the path loss in- 
creases and, because the antenna 
gain is realized in both transmission 
and reception at each end of the 
circuit, there is a net signal gain with 
increase in frequency, even after 
deducting the increased circuit path 
losses.” 

“Well, then, 420 MHz is the band to 
use," said Pendergast, 


Which Band to Use for 
Moonbounce? 


“| would think that at the present 
state of v.h.f. technology, the various 
gain and loss factors seem to com- 
bine most favorably on the 420 MHz 
band. Conventional tubes work well 
and you can generate the necessary 
power at this frequency. Good, low 
noise receivers are easy to make. In 
addition, conventional stacked, multi- 
element Yagi and collinear antennas 
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of reasonable size are relatively easy 
to assemble and provide sufficient 
gain for successful EME (earth- 
moon-earth) communication. And 
there are operational 420 moon- 
bounce stations in many parts of the 
world,” 

I took a big breath and continued. 
“The 220 MHz band is a difficult one 
because it is not an international 
assignment and it has a lot of QRM 
from channel 13 TV ‘spill-over’ in 
many areas. And a lot of fellows are 
reluctant to make the substantial in- 
vestment in time and money if the 
band is going to be split up for the 
Citizens Radio Service.” 

“You sound as if 144 MHz may be 
the band for EME work,” observed 
my friend. 

“It is a personal opinion,” | replied. 
“To date, most amateur moonbounce 
contacts have taken place on the 2 
meter band. That's where the action 
seems to be, as of right now.” 

“How much power is needed? What 
about antenna gain?” asked Pender- 
gast. 

“Well, look at the chart of fig. 2," 1 
replied. “The right-hand scale is 
total antenna gain for the EME cir- 
cuit. The example shows that if a 
144 MHz station at one end of a 


moonbounce circuit is equipped with 
an antenna having a gain of 26 db 
over a dipole, the station at the other 
end will need only a 17 db antenna 
to provide an average signal-to-noise 
ratio of zero db. This graph is based 
upon a transmitter power output of 
590 watts, zero db receiver noise fig- 
ure and 100 Hz receiver bandwidth.” 

“And two stations using 22 db 
beam antennas can do the job,” said 
Pendergast. 

“This is the average situation,” | 
replied. “Don't forget that at 220 
MHz and below, sky temperature 
changes make a zero db noise fig- 
ure impractical. About the best you 
can achieve is 2 db noise figure. 
Anything much better than that will 
just ‘hear’ more noise.” 

“Any other problems?” 
Pendergast. 

“The free space path loss varies 
about 2.28 db on the round trip, be- 
cause the orbit of the moon is not 
a perfect circle, the distance to the 
moon varying between 221,463 miles 
and 252,710 miles. And you also 
have to take Faraday Rotation and 
Doppler Shift into account.” 


Faraday Rotation and 
Doppler Shift 

“This .sounds more complicated 
than 20 meters,” groaned Pender- 
gast. “What are these problems? 
What do they mean to the newcomer 
on EME?" 

“Take Faraday rotation. When a 
radio signal travels to the moon, it 
may be rotated in polarization sev- 
eral times before it strikes the moon. 
When the signal is reflected back to 
the earth, any rotation present is 
enhanced on the return journey. Fai 
aday rotation is produced by the ef- 
fects of the earth's magnetic field 
and the resulting polarization 
change produces a cyclic fade in 
the moon-reflected signal because 
the path length is continually chang- 
ing. On 144 Mhz the fade is quite 
slow, and most moonbouncers 
merely work around it. 

“Doppler shift is the change in 
frequency of the received signal 
due to the relative motions of the 
moon and the earth. At the equator, 
the shift in Hertz is 2.966 times the 
frequency in MegaHertz, When the 
moon is rising, the received frequen- 
cy is increased; when it is setting, the 
frequency is decreased.” 

“Wow,” said Pendergast, shaking 
his head in amazement. “It sounds 
as if moonbounce communication is 
really pushing the state-of-the-art, as 
far as amateur radio is concerned.” 

“That's right,” | agreed. “The moon 
only reflects 7 percent of the signal 
that strikes it, and that portion of the 


asked 


signal is re-radiated and diffused all 
over space. The fraction of the echo 
signal that returns to earth is spread 
over an area of about 98,470,000 
square miles. Compare this vast area 
to that of even the largest 144 MHz 
antenna! Obviously only a small frac- 
tion of the transmitted power ever 
reaches the receiving antenna after 
the round trip to the moon. Yet, 
amateurs are having QSO's regularly 
by moon reflected signals on both 
sideband and c.w. So you see why 
moonbounce has challenged the best 
talents of many of the world’s most 
skilled v.h.f. amateurs. No wonder 
they don't get excited when a new 
‘country’ is invented by over-eager 
DXers!"" 


Active Moonbounce Antennas 
“Leaving aside the problems of 
locating and tracking the moon, let's 
look at the moonbounce antenna for 
144 MHz. The ante to get into EME 
is an antenna, steerable in both 
azimuth and elevation, that provides 
about 20 db gain over a dipole. Prac- 
tical moonbounce antennas often 
consist of an array of beam anten- 
nas. Stacking two or more antennas 
to obtain additional power gain or 
directivity requires that each anten- 
na in the array be fed an equal 
amount of power in the proper phase. 


The power to the array, therefore, | 


must be divided evenly between the 
antennas. The secret of success is 
the use of a completely symmetrical 
feed system which applies power to 
the driven element of each array in 
equal fashion, A manifold feed sys- 
tem, such as shown in fig. 3 is one 
way of doing the job. This illustrates 
the method of feeding two, or four, 
Yagi antennas from a single coaxial 
line. The driven element of each 
Yagi has a balun and matching de- 
vice so the antenna presents a 50 
ohm termination. Typically, this may 
be done with a folded dipole driven 
element having the proper im- 
pedance transformation, and a halt- 
wavelength balun, There are several 
other ways of accomplishing this, in- 
cluding the gamma match, and the 
omega match." 

| paused as Pendergast continued 
to write in his notebook. “The individ- 
ual dipoles are then joined to the 
main transmission line via quarter- 
wavelength matching transformers. 
In fig. 3A each dipole and balun 
combination is adjusted to 50 ohms 
at point (1) and the impedance is 
then stepped up to 112 ohms by vir- 
tue of the 75 ohm coaxial transformer 
section. At point (a) the two 112 ohm 
terminals are placed in parallel to 
provide a nominal impedance of 
about 56 ohms, which closely match- 


“Obviously you need a very rug- 
ged framework to keep all that an- 
tenna and harness in the air. Figure 
4 shows you the general idea. This 
frame is designed to support four 
long 144 MHz Yagi beam antennas. 
The cross-bracing is important to 
counteract wind forces. 

“Some amateurs having even lar- 
ger arrays than this use tower sec- 
tions for the horizontal portion of the 
boom structure. Some very impres- 
sive designs are shown in the photo- 
graphs.” 

“Well, how many individual anten- 
nas do you need to get the job 
done?” demanded Pendergast. “It 
looks to me that it’s almost an im- 
possible task.” 

“It is possible to make a good es- 
timate,” | replied. “One of the most 
popular arrays is made up of 8 Yagi 
beams, stacked four over four, as 
shown in fig. 5. A widely-used Yagi 
is the 7-element job shown in the 
ARRL VHF Manual. A conservative 
estimate of gain for this antenna is 
11 db. Two antennas, properly 


es the impedance of the main trans- 
mission line. Adjustments are made 
by monitoring the s.w.r. in the main 
line. 

“Figure 3B shows how four anten- 
nas may be matched and fed with a 
50 ohm line. Again, each driven ele- 
ment is a folded dipole having a 200 
ohm termination that is transformed 
to 50 ohms with the aid of a half- 
wave coaxial balun. The remainder 
of the harness is made up of 50 ohm | 
coaxial line. The section designated 
as L2 is not considered as a trans- 
former and the length is unimportant, 
as long as all L2 sections have equal 
length. At points (a) on each side 
of the harness, the two sections are 
connected in parallel to provide a 
nominal impedance of 25 ohms. Sec- 
tions L3 are 50 ohm transformer sec- 
tions which provide a step-up trans- 
formation to 100 ohms in each in- 
stance. Parallel the two terminals at | 
point (b) to provide a nominal 50 ohm | 
terminal to match the transmission 
line.” 

“How do you mount such a mon- 
ster in the air?” asked my friend, as 
he looked at the illustration. 


stacked one above the other should 
give you twice the field strength, or 


‘Steet or aluminum tubing. 
Equal lengths 


Tubing or flat stock brace 


vertical 


Fig. 4—Representative stacking framework to support four long Yagi antennas. The 
cross-bracing is important to counteract wind forces. Lateral stresses on the frame- 
work are a function of the frontal area facing the wind and its distance from the 
support mast. The same style of assembly can be used for vertically polarized arrays 
but the framework members in the same plane as the elements should be made of 
nonconducting material. The stacking distance is a function of the capture areas of 
the individual antennas and increases with the gain of each antenna. Stacking distance 
must be carefully chosen if maximum front-to-back and minimum side lobes are 
desired. Rule-ot-thumb indicates a stacking distance equal to boom length of one 
antenna. 
. 


January, 1976 cQ e 47 


3 db 

14 db 
of 
should 


four 


ne 


—The 


easy aim 


ca 


periodic 
mounted array 


ur over four” arra: 


and mainten 


over 
the 


e 


K5v¥ 


Yagi 


Janvary, 1976 


ə power. So that adds up to 
er a dipole. An arrangement 
antennas 
provide twic 


two) 
field 


f K4IXC. John’s antenna is 
The ant 


an easy way 
> and KSVWW 


ennas 


strength, or a power gain of 17 db. 
Now, if you double the size, in- 
clude eight Yagis (four over four) 
you add another 3 db, to achieve a 


on this array of four 14-element, 144 
change the elevation of an 


are prominent “moonbouncers.” 


de up of eight, 7-element Yagis 
'e fed with a coaxial harness. John's tinal amplitier uses a pair of 4CX250B tubes. 


The assembly is low enough 


power gain of 20 db. 

“That's barely enough,” objected 
Pendergast. “You were speaking of 
a power gain of about 20 db, or 
better.” 

“Right,” | agreed “But this antenna 
will work for EME, even though it 
might be considered marginal. Other 
experimenters have antennas that 
have more than average 20 db power 
gain, and make up the difference. 
K4IXC, one of the more popular 
moonbouncers, uses an antenna of 
this type and has made many 
contacts. In order to actually achieve 
an overall power gain of 20 db, you 
have to use eight Yagis at minimum, 
each with a power gain of 11 db, or 
better. And I'm not talking about in- 
flated, DX-type decibels! These are 
the real thing. Of course, the prob- 
lem is that as the gain of the individ- 
ual antenna is increased, the spac- 
ing between the antennas in an ar- 
fay must be increased too, or full 
power gain will not be achieved. 
Each antenna has an effective aper- 
ture, or zone about it, that must not 
be invaded by the adjacent antennas. 
By spacing the individual beam an- 
tennas so their effective apertures 
just ‘touch’, power gain will increase 


(Continued on page 74) 


Antennas (from page 48) 

directly as the number of antennas is used. And a rough 
approximation of the aperture is the boom length of 
the antenna itself.” 

“So as the individual beam antenna grows longer to 
achieve more gain, the effective aperture increases and 
more stacking distance is required,” mused Pendergast, 
as he contemplated the photographs. 

“That's right," | replied. “There's no free lunch, and 
the bigger the antenna, the greater the difficulty in sup- 
porting it and in making a rugged array that is still light 
enough to be supported in the air by a reasonable 
framework.” 

Pendergast sighed. “It all sounds fascinating and a 
real challenge. | would like to learn more about moon- 
bounce. It seems as if it is one of the last resorts of the 
true, amateur experimenter.” 

“The v.h.f. region is where the real action is, contrary 
to what you might hear on the DX bands,” | replied. “But 
you have only scratched the surface, When-you have a 
few more moments, we'll go into moonbounce a little 
deeper. 

“Don't forget, | am still looking for photographs and 
descriptions of interesting antenna installations, high 
frequency, or v.h.f., it matters not, and I'll send one of 
my antenna handbooks in response to any such material 
that | use in this column.” 

“Right,” said Pendergast as he got ready to leave. 
“And may you prosper in 1976." 

“The same to you,” | replied. “That's very Ainii 
of you and | appreciate your good wishes." 


QRP Challenge (from page 44) 

time, if the time was given in hours of operation time, 
and days of listening for hours without hearing a needed 
country, it would not sound too short. 

There was only one problem now. It’s true that | had 
worked the hundred, but | was still short 65 QSL cards 
to qualify for the trophy. To make my waiting for the 
cards almost unbearable, it took me over two months 
to go from 99 to 100 confirmed. Finally, just a few days 
short of one year from the time | worked my 100th 
country, a shipment came from the W2 QSL bureau con- 
taining four new ones bringing me up to 103 confirmed 
(I had 119 worked at this time, including all continents 
on s.8.b. phone). | would like to thank Adrian Weiss for 
his dedication to QRPp and his sponsorship of the fine 
QRPp awards program, the YL ISSB for their friend- 
liness and help. My DX associates who occasionally 
allowed me to ride “piggyback” on a DX contact, and 
last but not least the Ten Tec Company for designing 
the oustanding little Argonaut. 

If any of you are contemplating QRPp operation be 
prepared for one thing—to have the time of your ham- 
life—W2GRR 

The big question is: who will be next, and how 
long till he claims DXCC QRPp #3? An even more 
tantalizing question is: will anyone ever qualify for 
DXCC MILLIWATT? Several of us have passed the 
100 countries-worked mark with five watts, but 
those cards are ever so slow in coming. Sandy re- 
sorted to all known tricks short of transoceanic 
telephone calls—but that is a story in itself. We'll 
be waiting for the next qualifier nonetheless. W2- 
GRR's achievement is considered sufficiently note- 
worthy by CQ so as to warrant the coverage we're 
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giving it! And plans are in the works for a separate 
QRPp section in the annual CQ WW DX Test com- 
ing up later this year. QRPp is where a real chal- 
lenge is in ham radio—give it a try if you have a 
taste for competition! 73, Ade, KBEEG 


160 Meter Amplifier (from page 27) 
raised the proper amount. When switched in, the 
transmitter (with decreased drive to the final) puts 
out about 5-6 watts. Power output with full drive 
at 13.6 Vcc is 13.2 watts; at 12 Vcc about 12.5 watts, 
and about 9.5 watts with 11 Vcc. 

The circuit of the “L” network antenna coupler 
is shown along with the final amplifier circuit in 
fig. 2. Two Amidon T-68-2 toroid cores are wound 
full circumference (53 turns) with #24. The first tap 
position connects the output link La directly to the 
coax output receptacle, and the remaining ten tap 
positions allow insertion of up to about 24 „h in 
roughly even steps for the first six taps, and larger 
amounts for the remaining steps. A two terminal 
strip used in the original amplifier was on the rear 
panel, and pressed into service as a junction point 
for adding external capacitance to C4. 


Results 


The new final amplifier has really improved the 
performance of the transmitter in terms of stability, 
ease of tuning, and efficiency of operation. Con- 
tacts have been made throughout the U.S. using a 
60 foot top-loaded vertical with a very inefficient 
ground system (ever try burying radials in frozen 
dirt?). I'm sure that this rig will provide much satis- 
faction for a long time to come. While | didn’t end 
my earlier paper with any exhortations or promises 
of ease of construction and operation, | am inclined 
to put thet full stamp of approval on the entire rig 
now that the new final amplifier is in operation. 13 
watts will go a long way on 160 meters with a 
decent antenna. And the application of the new 
balanced emitter 2N5590 has removed any difficul- 
ties that were present in the original transmitter. @ 


Radiant Photons (from page 34) 

inated surface. This instrument is essentially a 
photo-diode and a calibrated micro-ammeter. An- 
other useful relationship is, F = E X A. Here, F is 
the flux or power which resides in the light imping- 
ing upon a surface of area, “A”. Additional con- 
cepts appear “post-script” fashion in fig. 8. 

You should now be in a more favorable position 
to acquire skill in working out light problems, but 
as the textbooks often state, “that is left as an 
exercise for the student.” Good luck, OM, and re- 
member that in an opto-coupler you can express 
the input and output in electrical quantities without 
concern over the radiation path in the middle of 
the gadget! . 


Prencergast looked out of the shack 
window and sighed. The rain was 
coming down in torrents and drum- 
ming against the glass. The yard was 
full of puddles of water and a minia- 
ture river ran down the walk to the 
gutter, which was bubbling over with 
sticks and dead leaves jammed 
against the drain. The guy wires on 
my tower hummed in protest to the 
gusty wind blasts. Looking up, | ob- 
served that the sky was a cold, gray 
color with lowering clouds scudding 
swiftly across the horizon. 

My friend sighed. “This isn't a very 
good day to think about antenna proj- 
ects”, he said. “Now, if you only had 
a warm fireplace in this shack, we 
could have a conversation about an- 
tennas in the proper atmosphere. 
That would be great! Sit around the 
fire, with a tall, cool one in your hand 
and discuss DX and other good 
things”. He pulled down the window 
shade so that we could no longer 
see the advancing storm. Its presence 
was still felt, however, as the shack 
trembled a bit under the wind blasts 
and an icy scimitar of air slashed in 
around the window cracks. 

“I've been catching up on my 
reading”, | remarked. “Do you ever 
read Broadcast Engineering? No? A 
fine magazine. In the November, 
1975, issue there is a very interesting 
article on detuning skirts for tall 
towers that radio amateurs would do 
well to consider. $ 

“The article considers the case 
of a broadcast station which used 
one tower for both a.m. and f.m. 
transmission. The f.m. array was 
placed at the top of the tower which 
was 490 feet high. This was of great 
advantage for extended f.m. cover- 
age, but the height screwed up the 
use of the tower for general a.m. 
broadcast use, since the electrical 
height at the operating frequency 
was about 0.74 wavelength. This 
meant...” 

“This meant that they had a lot of 
high angle, useless radiation since 
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Fig. 1—The detuning sleeve for a broadcast antenna tower. The sieeve is a 
quarter-wavelength long at the operating frequency and isolates the top section of 
the tower. Made up of three conductors, the sleeve is grounded to the tower at the 
top end by the angle iron brackets. The bottom end of the sleeve is shorted to a 
circular metal support ring and braced to the tower with insulators, turnbuckles 
and cables. The center of the sleeve is strengthened by plastic pipe insulators ex- 
tending out from the sides of the tower. The electrical equivalent is shown at the 
right. 
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Fig. 2—The Log-periodic beam antenna for 50 MHz. This beam provides about 12 
decibels power gain over a dipole and is mounted on a 18% foot long boom. The 
L-P elements are insulated from the boom by mounting on insulated blocks. Yagi 
elements are grounded to the boom at their center point. The antenna is fed with a 
balanced 70 ohm ribbon line at feedpoint F-F. The L-P transposed transmission 
line is made of No. 8 aluminum clothesline wire, criss-cross connected between the 
element centers. The rear element is shorted with a six-inch loop of aluminum wire. 
The spacing between the inner tips of the L-P elements is 3⁄2 inches. Elements 
are of %-inch diameter aluminum tubing tip sections, with %-inch inner sec- 
tions. (Drawing courtesy of "Radio Handbook”, 20th edition, Editors and Engineers 
Division, Howard W. Sams, Inc.). 


maximum horizontal field intensity 
is achieved with a vertical antenna 
of 0.625 wavelength, or Se-wave, as 
commonly expressed”, interrupted 
my friend, 

“Exactly right!", | replied. “Since 
broadcasters are interested in maxi- 
mum groundwave radiation, as are 
amateurs on lower bands, the tower 
was too high. So the problem was, 
what to do? Cut the extra length off 
the top of the tower and degrade the 
f.m. coverage?” 

Pendergast said nothing, so | con- 
tinued. “The solution decided upon 
was to isolate a portion of the tower 
electrically, or detune it, if you prefer. 
This was done with a detuning skirt, 
such as shown in fig. 1. And there’s 
no reason why such a gadget can't 
be applied to an amateur tower, if 
the user wants to use an existing 
tower as a vertical antenna. 

“The technique is to add a quarter- 
wavelength detuning sleeve to the 
tower, isolating the unwanted sec- 
tion. The sleeve used for the broad- 
cast tower is made of a wire “skirt” 
suspended from brackets. The skirt 
is grounded to the tower at the top 
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end and insulated at the bottom end. 
This arrangement isolates all the 
tower above the skirt. The bottom of 
the skirt is interconnected to a metal 
support ring to make certain each 
wire of the skirt had an equal r.t. 
voltage potential on it. 

“The skirt is made 0.234 wave- 
length long, since by underestimating 
the length, it could always be resona- 
ted with a capacitor at the bottom 
end. But, because of other effects, 
such as tower diameter and adjacent 
hardware, the length turned out 
exactly right. The remote field 
strength of the a.m. signal at the 
ground was boosted 3 decibels by 
the addition of the skirt”. 

“That's not a bad idea”, admitted 
Pendergast. “Particularly for those 
amateurs who have a tall tower, top 
loaded by a beam, and want to work 
the tower as a 40 meter vertical, for 
example”. 

“Of course, control wires and the 
like, should run through the skirt, 
adjacent to the tower so that they do 
not detune it” | added. 

Pendergast sketched the detuning 
skirt in his notebook, raised the 


shade to note that it was still rain- 
ing, then said, “I have a request 
from a buddy for some information 
on the LPY (log-periodic Yagi) beam 
antenna for 6 meters. Got any in- 
formation in your file?” 

"Yes", | answered. “I show just 
such an antenna in the new 20th 
edition of the Radio Handbook, which 
just came off the press. Here's a 
quick run-down and sketch of it for 
your friend (fig. 2). 

“This antenna consists of a log- 
periodic section, plus a number of 
parasitic directors. The log-section 
consists of a series of dipoles, fed 
at the center in such a way that ad- 
jacent dipoles are out of phase. The 
array is fed at the apex. Dipole 
lengths are adjusted across the band 
of frequencies in use and a broad- 
band structure is formed. The band- 
width of the device is limited by the 
length of the longest and shortest 
elements, which must be about a 
half-wavelength long at the extreme 
frequency limits of the antenna. 

“The LPY antenna is composed of 
a five element log-periodic section 
designed to cover 50 MHz to 52 MHz 
and is used in conjunction with three 
parasitic director elements mounted 
in front of the log-periodic structure. 
The antenna exhibits about 12 deci- 
bels power gain over a dipole and 
compares nearly identically with an 
8-element Yagi mounted on a 30 foot 
long boom. The overall length of the 
LPY beam, on the other hand, is only 
about 18¥ feet. Best of all, the LPY 
antenna provides superior bandwidth 
performance, as compared to the 
Yagi”. 

“How about the feed system?", 
asked Pendergast, sketching the an- 
tenna in his notebook. 

“Notice that the rear element of 
the periodic structure is shorted with 
a wire loop across the line. This re- 
duces reactance at the feedpoint, 
and the beam is fed with a balanced 
75 ohm “ribbon” line. An antenna 
tuner can be used at the station to 
convert from balanced line to a co- 
axial feed system.” 

Pendergast smiled. “It sounds as 
if this antenna is a block-buster for 
six meters”. 

“It is”, | replied. “And it also pro- 
vides rejection against a nearby 
channel 2 TV transmitter, since an- 
tenna response drops quickly out- 
side of the passband. That's great 
comfort in areas where channel 2 
competes with weak 50 MHz DX sig- 
nals in the front end of your 
receiver”. 

“How about coaxial feed?”, asked 
Pendergast. “That would be nice”. 

“You can do it”, | replied,” with a 
balun placed at the antenna, But 


don't forget: coaxial line losses start 
to mount, even at 50 MHz”. 

"I am a great believer in coax", 
stated my friend as he peeked out of 
the window again. “Not to change 
the subject, but | note your coaxial 
line to the tower is underwater now. 
Won't that damage the cable? Is it 
waterproof?” 

“No and yes”, | answered. “I use 
good cable, and the ends are sealed 
to prevent moisture from getting into 
the line”. | handed Pendergast a 
small pamphlet. “Look throught this 
engineering information | compiled 
from brochures distributed by Am- 
phenol and Times Wire and Cable 
which discuss coaxial cables. Here's 
some good and very timely informa- 
tion. 

“And now that spring is on the 
way, the next few months will be a 
good time to maintain and overhaul 
your antenna installation. 

“With the big rise in CB popu- 
larity, there's more and more coaxial 
cable on the market, some of it at 
attractive prices. But you have to 
watch out, because some of it is 
junk". 

“I thought all coaxial lines were 
built to military classifications”, ob- 
jected Pendergast. 

“Some of them are”, | replied. 
“But there are important differences 
in the types of cable you can buy 
now. For instance, let's talk about 
the insulating jacket of the cable for 
a moment. 

“The original, outer jacket used on 
the older cables, such as RG-8/U 
and RG-58/U, was made with a plas- 
ticizer compound that kept the jacket 
flexible and prevented it from crack- 
ing or crazing. It was found, how- 
ever, that after a period of time the 
plasticizer would migrate from the 
jacket, through the outer braid and 
into the polyethylene insulating ma- 
terial around the inner conductor. 
This caused a chemical change in 
the insulation which increased the 
electrical loss of the material with 
time. As a result, the military estab- 
lished a useful life period for these 
cables, at the end of which they were 
either junked, or dumped on the sur- 
plus market.” 

“How do you tell if the coaxial 
cable is contaminated?" asked Pen- 
dergast, looking uneasily at a roll 
of coax in the corner of the room, 
as if it were a serpent, ready to 
strike. 

“If the cable is really old, the 
inner insulation will have a yellowish, 
tint to it”, | replied. “In addition, the 
outer copper braid will be badly tar- 
nished. The cable loss, too, can be 
readily measured, especially at the 
higher frequencies”. 


i 


| continued. “Newer coaxial line 
has an improved outer jacket which 
has a long life and is noncontamina- 
ting. Estimated useful life of these 
new cables is 20 years, or greater. 
Examples of these cables are RG- 
8A/U and RG-213/U. These cables 
are almost the same, the 8A having 
an impedance of 52 ohms and the 
213 having an impedance of 50 
ohms. Also, RG-58C/U replaces RG- 
58/U." 

“Well”, said Pendergast, “I still 
see a lot of new RG-8/U cable for 
sale in electronics stores. Is it old 
stuff, or new cable with the older 
jacket?” 

“Hard to tell”, | replied. “RG-8/U 
is no longer a military approved, MIL- 
SPEC cable, so it can be anything. 
For instance, an easy way to reduce 
the cost of coaxial cable is to re- 
duce the amount of copper in the 
braid. Some new RG-8 cables have 
been cheapened to such an extent 
that if you bend the stuff, the braid 
spreads, leaving holes in it through 
which you can see the center insula- 
ting material. This is bad, as it allows 
r.f. leakage at the higher frequencies. 
This junk costs as much as better 
cable, but the profit to the manufac- 
turer is higher. RG-213/U and RG- 
8A/U cables, for example, always 
have 7 strands in the inner conduc- 
tor and the weave of the braid is 
very tight.” 

“How about the so-called “RG- 
8/U" type cable?", asked Pender- 
gast. 

“Well, you have to watch out for 
RG-8/U cable and also RG-8/U type 
cable. Since the MIL-SPEC control 
no longer applies, the cable can be 
altered, or modified, at the desire of 
the manufacturer. The shielding no 
longer has to be woven tight and the 
polyethylene inner dielectric is often 
omitted in favor of a foamed dielec- 
tric. The foamed stuff, in itself is not 
bad, but unless the foamed material 
is gas filled, moisture will ooze 
through the jacket and braid and 
into the foam. And, as you know, 
losses go up rapidly when moisture 
enters the inner dielectric of the 
cable”. 

“The moral, then, is to use MIL- 
SPEC RG-8A/U, RG-213/U or RG- 
58C/U cables", exclaimed my friend. 
In the long run, they are cheaper 
than some of the non-standard 
brands!” 

“That's right", | replied. “The cost 
of a good coaxial line is a small 
part of the cost of a modern instal- 
lation. Why be penny-wise and pound- 
foolish?” 

Pendergast smiled as he said, “I 
shudder to think of all the junk coax 


| have bought over the years. Maybe | 
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Fig. 3—The 160 meter clip-on antenna 
of WA2UGO. A triband vertical antenna 
for 10-15 and 20 meters is the basic 
antenna. Sufficient wire to make up a 


| quarter wavelength (about 100 feet for | 


160 meters) is clipped to the top of the 

vertical antenna for top-band operation. 

The sch will work for 80 meters, too, 

with about 50 feet of wire. The whole 

antenna can be resonated to frequency 
with the aid of a dip meter. 


that’s why | am low man on the totem 
pole in a DX contest!” He changed 
the subject abruptly, as if to banish 
the thought from his mind. “Anything 
interesting in today’s mail?" 

“Well, | received a nice note from 
Gary, WA2UGO. He mentioned that 
he has used a quick-and-dirty anten- 
na for 160 meter operation and 
recommends it to the readers of this 
column. Here's what he has to say. 
‘My main antenna is an inverted V 
dipole at about 50 feet. However, 
I've used a much smaller antenna on 
occasion with good results. It is a 
common multiband vertical antenna 
for 10 thru 80 meters, with 8 radials 
for those bands. For 160 meter op- 
eration, | just clip a wire onto the 
top of the vertical to make overall 
length about a quarter-wave at 160 
meters (fig. 3). My wire runs hori- 
zontally from the top of the vertical 
to a tree, then zig-zags through the 
tree and to a second one, until all 
the length is used up. | suggest 
using a step ladder to attach the 
wire, as standing on my XYL's 
shoulders really got her mad’.” 

“Is this for real?” asked Pender- 
gast, arching his eyebrows. 


“| gues so”, | replied. “All except | 


about standing on his XYL". 

“A clip-on wire is a good idea”, 
admitted my friend. “This could 
apply to any multiband vertical. If 
you have a triband job for 20, 15 
and 10 meters, you can clip on ex- 
tra wire at the top for 40, 80 or 160 
meter work. The overall length of 
vertical plus wire is about a quarter 
wavelength, but you can zero-in on 
it exactly, if you wish, by coupling 


(Continued on page 72) 
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tone call from the car, or portable through the nor- 
mal repeater system. A decoder is activated at the 
repeater by the 911 number, and connects to a 
special ring down line that terminates at one of the 
positions on a phone company call director in front 
of the dispatcher at the Cook County Communica- 
tions Center. The dispatcher seeing the button flash, 
picks up the line and announces, “Cook County 
Sheriff's Police.” The Amateur then gives his call, 
his repeater affiliation, his location, and the nature 
of the emergency. In most cases, the amateur would 
then disconnect by sending a # and 0 on his pad. 
In those cases where additional information is 
needed the connection can be held under the con- 
trol of the Amateur. The Cook County dispatcher 
will handle all emergency calls for the six northern 
counties of Illinois. 

This system has been approved by six repeaters 
so far, and at least two have the package working 
for their membership. 

Properly used, this 911 in use by Amateurs can 
provide a great public service, and once again 
prove to the government, and the public in general, 
the advantage of Amateur Radio to the com- 
munity. . 


Improving the HW-101 [from page 44] 


ing loose or developing a poor connection between 
the ground foil and the chassis frame. Re-tightening 
the screws that hold the boards to the chassis 
should suffice, but for a more permanent solution, 
adding a few #4 flat solder lugs held by the nuts 
and washers used to hold the boards and soldering 
them to the board's ground foil at various points, 
will insure a better ground. 


S-Meter Readings 


As stated before, the i.f. gain of the set is quite 
high, tending to make the S-meter readings a bit 
too generous (even after replacing the 6HS6 with 
6AU6). Also, during reception of very strong signals 
there may be some distortion due to product detec- 
tor overload. The above can be corrected by solder- 
ing a small (14 watt will suffice) 10 K resistor across 
the primary winding of the last i.f. transformer Tm. 
This will bring the S-9 reading to correspond to 
about 50 microvolts and the value of each S unit to 
between 4 and 5 db. At the same time the audio will 
be cleaner with strong signals. 


Birdies 


Some birdies show up on reception at 3.65, 3.74, 
14.24 and 21.2 MHz. Although they normally are of 
no consequence, most can be reduced consider- 
ably by adding a .01 mf capacitor between contact 
no. 2 and ground foil of the bandpass board. This 
is the point where three brown filament wires are 
soldered. 
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Pilot Lamps 


The assembly instructions and part list received 
by the writer called for the use of #44 pilot lamps 
(probably due to a printing error). This should be 
corrected to #47 lamps in order to maintain proper 
current balance in the filament circuits. The #47 
lamps have brown identifying beads and draw .15 a. 
at 6.3 volts, each. The set should never be operated 
except with both these lamps on. 

The writer would certainly appreciate hearing 
from other owners, especially concerning similar 
improvements and proven worthwhile modifica- 
tions. Ë 


Antennas [from page 47] 


a grid-dip meter to the base of the antenna through 
a one turn loop.” 

“Very good", | said. "I admire ideas like this. 
Don't forget that I'll send one of my Handbooks for 
any suggestion, idea or photograph used in my 
column”. 

Pendergast reached over and switched on the 
transceiver. "We haven't been listening in for over 
an hour", he said, “I'll bet somebody has created 
a new country in the meantime, and we have lost 
out. One has to keep on his toes these days, for all 
the exciting, new DX that's on the air". 

“That's right", | replied. “I've heard the rumor 
that the Northern California DX Club is on their way 
to Catalina Island right now. Warm up the rig". 

Pendergast raised the shade and looked out of 
the window. It was still raining very hard, but the 
wind had died down a bit. 

“I guess they'll have to swm”, he said grimly. 

73, Bill, W6SAI 


QRP | from page 50) 


and if not, a jumper wire between two adjacent 
pads will provide the necessary space. Pads which 
serve as a ground connection are drilled thru, and 
a jumper wire from the pad to the underside foil 
established that pad as ground. In using this type 
of breadboard, the physical layout of components 
can approximate the layout of the schematic on 
paper, or rearranged slightly. (Some points regard- 
ing layout follow below.) 

In experimenting with a multi-stage circuit, | 
usually follow a limit of two stages per board, with 
inter-connections among boards as is necessary. 
Two pieces of #18 wire soldered to the ground foil 
of two boards which have been butt-edged together 
provide adequate mechanical rigidity as well as 
minimum lead lengths for other interconnections. 
A chain of boards is the usual result. 

The above approach coincides well with the 
advisable technique of developing and debug- 
ging a transmitter one stage at a time. Once the 


I pulled slowly into the driveway 
and parked the car near the garage. 
Atop the tower, which was mounted 
next to the garage, | could see my 
friend Pendergast. He was locked 
to the tower with his safety belt and 
was obviously working on his anten- 
na system. | got out of the car and 
squinted up into the bright sunlight. 

“What are you doing up there?”, 
| called. In reply, Pendergast yelled, 
“Heads!!"", and tossed down a hand- 
ful of tools and rusted nuts and bolts 
which landed with a thump at my 
feet. “I'll be right down", he shouted 
as he unfastened the safety belt and 
began his passage down the lattice- 
work tower. When he reached the 
ground he was puffing. 

“You are certainly out of shape". 
| observed. “A fellow your age 
shouldn't go about climbing towers 
like a 20 year old lad”. 

Pendergast gave me a disdainful 
glance as he slid out of the safety 
belt. 

“Nonsense”, he replied. “A little 
exercise never hurt anyone. And it 
is a good idea to look over all the 
antenna hardware once the winter 
season is over. Look at these turn- 
buckles and bolts! All very, very 
rusty. I've replaced them all, and the 
tower is ready for another year of 
hard DX work!" 

“Agreed”, | replied. “And now you 
can come over and do the same 
maintenance work on my antenna”. 

Pendergast ignored the invitation 
as he wiped his hands on a dirty 
cloth. He glanced at the car, and 
asked, “Anything interesting in to- 
day's mail?” 

“Yes”, | replied. “I just received 
the January issue of Radio Com- 
munication from England by slow 
boat. What a great magazine! And 
this issue has some real good anten- 
na dope in it. You should subscribe 
to it.” 

“What's in the January issue that 
is of interest to antenna buffs?", 
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asked Pendergast, as he tossed the 
dirty cloth onto the seat of my car. 

“Well, 10 or 15 years ago DLIFK 
designed a two-band dipole. It was 
described in various magazines and 
also in my Beam Antenna Handbook 
(fig. 1). | always thought this was a 
nifty way of working a dipole on two 
bands. But the idea died. It never 
caught on". 

“How does it work?", asked Pen- 
dergast. He walked into the shack, 
took a copy of the Handbook from 
the shelf and turned to page 133. 
“Here's what you said about the 
DLIFK antenna”, and Pendergast 
read: 

“The complete antenna element is 
made self-resonant at the highest 
frequency of operation, At some 
lower frequency the element is cen- 
ter-loaded by a parallel tuned circuit 
consisting of the center of the ele- 
ment, a capacitor connected across 
the element, and the connecting 
leads of the capacitor. The element 
(which is slightly more than ¥2-wave- 
length long at the highest frequency) 
presents a capacitive reactance 
across the tuned circuit at the lowest 
frequency of operation. This react- 
ance, plus the reactance of the 
parallel capacitor are sufficient to 
resonate with the inductance of the 
center loop at the lowest operating 
frequency. At the highest frequency 
of operation, the tuned circuit ex- 
hibits a capacitive reactance which 
is nullified by lengthening the ele- 
ment a slight amount”. 

Pendergast placed the Handbook 
on the table and picked up the issue 
of Radio Communication. “| see that 
Pat Hawker's Technical Topics car- 
ries this idea a bit further”, he ob- 
served. “The discussion comes from 


‘Membership in the Radio Society of 
Great Britain, plus their magazine, Radio 
Communication costs $15.50/year. Ap- 
plication is made to General Manager 
G.R. Jessop (G6JP). R.S.G.B., 35 Doughty 
St, London WC1N TAE (England) 
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Fig. 1—Representative half-wave dipole 
or driven element of parasitic beam de- 
signed for two frequency operation. 
Capacitor C in conjunction with the in- 
ductance L between points a-b provides 
@ resonance from 0.5 to 1.0 octave above 
the fundamental trequency. Connections 
to the capacitor are made with tubing of 
\a-inch to ‘2-inch diameter for a tubing 
element of 1¥e-inch diameter. For 14 
MHz, the distance a-b is about 7 feet 
and capacitor C is about 90 pF. 


Les, G6XN, who has done a lot of 
original work and development with 
aerials—that means antennas in 
America", said my friend. 

“Thanks”, | replied. “You are a 
big help”. 

Pendergast continued to read from 
the magazine: 

"The illustration (fig. 2) shows how 


21MHz 


1 
i 
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Fig. 2—A 14 MHz element can be res- 
onated at 21 MHz by capacitive loading 
and at 28 MHz by a combination of L 
and C. To convert antenna (b) into antenna 
(a) the capacitor C can be increased so 
that it turns out L in addition to the 
inductive reactance of the dipole. How- 
ever, the presence of L has considerable 
affect on the fundamental 14 MHz res- 
onance and this must be compensated 
by series capacitance at points X-X or 
by shortening the dipole. 
cae 
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LEGEND: 
X-A= 36" 4:1 balun 
Cm = 150pt 
inot critical) <7 508 feeder 


Fig. 3—The G6XN balanced teed system 
for a multiband driven element. With 
reference to tig. 1, the capacitor has 
been split in two and the inductor L has 
been brought off af angles trom the di- 
pole to form a matching device that 
permits a good maich to a 50 ohm un- 
balanced transmission line via a 4-to-1 
balun. 


a 14 MHz element can be resonated 
at 21 MHz by capacitive loading and 
at 28 MHz by a combination of L and 
C. To convert antenna (b) into ai 
na (a), capacitor C can be increased 
so that it tunes out L in addition to 
the inductive reactance of the dipole. 
However, the presence of L has con- 
siderable effect on the fundamental 
14 MHz resonance and this must be 
compensated by series inductance 
at points X-X or by shortening the 
dipole. 

“Using these techniques, the end 
Product of this approach is the an- 
tenna of fig. 1. This antenna can be 
resonant at 14 MHz, yet span 21 MHz 


NOTE 
Adjust L aed C for 1:1 SWR 
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to 28 MHz by adjustment of capaci- 
tor C. The element is resonated at 
its higher frequency by the capacitor 
acting in conjunction with the dis- 
tributed inductance L represented by 
the section of the element across 
which C is connected. Matching to 
a driven element is no great problem, 
G6XN reports, since the radiation 
resistance of the dual-frequency ele- 
ment, when expressed as a resist- 
ance in parallel with L, has (or can 
easily be arranged to have) compar- 
able values at each of the operating 
frequencies. The feed resistance 
between any two points along L 
tends to be independent of fre- 
quency. The beauty of the system 
is that the capacitor has virtually no 
effect on the basic dipole resonance 
(say 14 MHz) except for a slight, 
and potentially useful, shift in band- 
center frequency of the order of 1 
percent when a 14 MHz element is 
being used and C is given the ap- 
propriate value for 21 MHz.” 

Pendergast interrupted himself, 
thought a moment, and then said, 
“It seems to me that an element 
such as this should provide some 
signal gain on the higher 
frequencies”. 

“Read on", | invited. 

Pendergast continued reading: 

“Since the full aperture of the 
element is used on all frequencies 
this means that a 14 MHz element 
can itself give up to 2 dB gain at 


Fig. 4—The W3IN 
folded unipole for 
160 moters. The 
90 foot tower is 
shunt-fed by one 
of the guy wires. 
A ten foot exten- 
sion atop the tower 
provides a bit of 
top loading and 
improves the match 
at the base of the 
guy wire. A simple 
L-network is used 
to resonate the 
system. Ten 150 
foot radials pro- 
vide a good 
ground screen, 


28 MHz and up to 1 dB at 21 MHz. 
There are, of course, no traps to 
incur losses or to require supporting 
in the elements, so simplifying con- 
struction. When applied to a Quad, 
as much as 3 db extra gain may be 
achieved at 28 MHz, plus freedom 
from the interacting effects of 
‘nested’ elements”. 

“This is really a very clever idea”, 
| said. “As G6XN points out, dual 
frequency operation is very simple 
and tri-band operation seems pos- 
sible if the user is willing to adjust 
the value of capacitor C when chang- 
ing bands. 

“It seems the experimental work 
was done on a three element 14 MHz 
Yagi, with the element arrangement 
shown in fig. 1. A dual band beam 
was achieved by simply stringing a 
capacitor on each element, as in- 
dicated in the drawing. For the 14 
MHz element, the distance a-b is 
about 7 feet and the capacitor is 
about 90 pf. G6XN started out with 
receiving-type capacitors until he 
achieved the resonance points he 
desired and suggests that the capaci- 
tor have a 2 kv rating for legal limit 
operation. 

“While element spacing may not 
be optimum for the higher band, it 
is not critical and gain is good. Front- 
to-back ratio, however, seems to 
suffer with the greater spacing be- 
tween elements, when the antenna 
is operating on the higher frequency 
band.” 

“Very interesting”, commented 
Pendergast. “How did G6XN feed 
his dual-band driven element?” 

“Look at fig. 3", | replied. “G6XN 
modified the shunt capacitor ar- 
rangement into a triangular shape, 
and used two capacitors, one in 
series with each leg. The feed point 
is at the junction of the capacitors”. 

“So by placing capacitors on the 
reflector and director of a 20 meter 
Yagi, as shown in fig. 1, dual band 
operation is achieved for these ele- 
ments. And by using the arrange- 
ment of fig. 3 on the driven element, 
the beam can be fed and matched 
on two bands,” said Pendergast. 

“That's about it,” I replied. “Of 
course, no guarantee can be given 
of equally low s.w.r. on both bands, 
but there's plenty of room for experi- 
mentation, | hope some reader of my 
column has the time and desire to 
experiment with this novel idea, as it 
looks as if a dual-band Yagi can be 
built up without the use of lossy 
traps or messy stubs. | like this con- 
cept, and hope to have more infor- 
mation on it in the future. Hats off 
to G6XN and G3VA for a noteworthy 
contribution to the search for a 
multi-band antenna.” 


Pendergast sighed, then he said, 
“| wish some of these smart fellows 
would come up with a good antenna 
for 160 meter DX for me. | am still 
using a loaded, 60 foot wire and | 
can't punch my way out of a paper 
bag. Have you received any mail on 
this subject?” 

“Yes,” | replied, “I have. In fact, | 
got a fine note from Don, W3IN, who 
did the summary of the 160 meter DX 
contest in the December issue of CQ. 
Don has worked 72 countries on 160 
meters and was among the top ten 
high scores in both the CQ and the 
ARRL contests for the past few years. 
So he qualifies as a DXpert on the 
top band! 

“Don has a 100 foot, guyed tower, 
top-loaded by a 10-foot "star" made 
of metal rods. He lights it up at 
Christmas, too—" 

“With R-F?”, inquired Pendergast. 

“He doesn't say,” | replied. “To 
continue . . . Don says the tower 
needs guy wires to hold it up, so he 
uses one of the top guys as a feeder. 
This transforms the tower into a ver- 
sion of a folded unipole (fig. 4). He 
places a strain insulator at the ground 
anchor of one guy and feeds it with 
an L-network placed in a weather- 
proof ‘dog house’ at the foot of the 
guy. All the other guy wires are 
broken up with strain insulators, and 
the top portion of the guys are bolted 
directly to the tower to act as addi- 
tional top loading. A heavy cable is 
buried from the tower base to the 
feed point to keep the loop resis- 
tance low. And, in addition, ten 150 
foot radials are laid along the sur- 
face of the ground and connected to 
the tower at the base. A photograph 
of the installation is shown in fig. 5. 

“Don uses a surplus roller coil with 
8 millihenry inductance in the match- 
ing unit. The capacitor is a three- 
gang broadcast variable unit, as the 
voltage across it is quite low. He fed 
the tower with a few watts of power 
at 1825 kHz and adjusted the coil 
and capacitor for minimum s.w.r. on 
the feed line. He says the s.w.r. is 
quite low across the whole 160 meter 
band from 1800 kHz to 2000 kHz." 

“Well | heard Don, W3IN, during 
the last 160 meter test. He put one 
helluva signal out here in California,” 
said Pendergast. 

“Well, he may not be so loud now," 
I replied. “In his letter, he says he 
is experimenting with a parasitic di- 
rector aimed on Europe. It is sus- 
pended from a cable between the 90 
foot tower and an 80 foot tower 
about 200 feet away in the desired 
direction, An insulated 60 foot top- 
loaded horizontal portion plus a 75 
foot down-lead is used for the direc- 
tor, shaped like a T-element. A roller 


Fig 5.—Neighbor's view of the W3IN folded unipole for 160 meters. 


coil from the bottom of the vertical 
wire to a second set of radials pro- 
vides the tuning adjustment. A re- 
mote relay shorts out the roller coil 
when a circular pattern is desired. 
The gain is not spectacular, but on 
160 meters, every bit helps!” 

“I'd certainly love to put up some- 
thing like that,” said Pendergast, 
with a wistful tone in his voice. “It's 
tough to be loud on a city lot.” 

“Well, you are a lot luckier than 
some fellows | know. | got a letter 
from Jerry, W4IOW/4. He's going to 
North Carolina State College and 
lives in a two story, wood frame 
apartment building, No antennas 
allowed, naturally. So Jerry merely 
tossed a small diameter wire across 
the roof of the building (fig. 6). The 
antenna lies hidden on the roof and 
dangles a few feet down the opposite 
side of the building. He brings one 
end of the wire in through the win- 
dow to an L-network and uses the 
heating system which runs around 
the baseboards of the room as a 
ground. He says the simple antenna 
works well on 40, 20 and 15 meters. 
He doesn't know how long the wire 
is, but guesses it is about 35 feet 
long, judging from the width of the 
building.” 

“Necessity is the mother of inven- 
tion,” remarked my friend. 

“Now that we're speaking of end- 
fed wires, | received an interesting 
note from ‘Speed’, W8RKD. He's 
using an end-fed wire that is high in 
the center, and low at the ends, 
somewhat in the fashion of an in- 


verted-V. He feeds it with a pi-net- 
work, through a coax bridge. He 
notes that the minimum s.w.r. 
changes with the weather. During the 
dry season his s.w.r. is near unity 
and in wet weather it rises as high 
as 1.5-to-1. | have noticed that the 
s.w.r. and also the antenna current 
on my 160 meter Marconi varies with 
the dampness of the soil, and I'm 
pleased to see that someone else 
agrees with my observations. It 
proves that the earth under the an- 
tenna really exerts a profound in- 
fluence upon the operation of the 
antenna.” 

“Well, | notice that the s.w.r. on 
my feedline changes when | aim my 
20 meter beam into a nearby tree,” 
remarked Pendergast. “And | also 
notice that the s.w.r, change depends 
upon the season of the year. The 
more leaves on the tree—and the 
more sap in the trunk, | suppose— 
the higher the value of s.w.r.” 

“| don't think we know everything 
about antennas just yet,” | observed. 
One of the things that puzzles me is 
the often-published graph showing 
the radiation resistance of a half- 
wave dipole above ground. Of course, 
the curve is the theoretical case and 
may not represent what is going on 
in real life, where the dipole is sus- 
pended above an imperfect ground, 

“In any event, the classic curve 
shows that the radiation resistance 
of a dipole is about 73 ohms at a 
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SUMMER CAMP COUNSELOR WANTED 
To Conduct Amateur Radio Program Must 
have General License, or higher, be 21 
years old and completed 3 years of college 
by July 1. Fully equipped shack, Tradi- 
tional brother/sister New England Camp. 
For application write: K2GBS, Ken-Mont 
& Ken-Wood Camps, 104 E, 40th St., New 
York, N.Y. 10016 
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SST ELECTRONICS, P.O. BOX 1, LAWNDALE, CA. 90260 


YOU'VE SEEN THE MAGAZINE ARTICLES 


DX ENGINEERING 
RF Speech Proces 


* 6 db INCREASE IN AVERAGE 
POWER 


* MAINTAINS VOICE QUALITY 
+ IMPROVES INTELLIGIBILITY 


+ NO CABLES OR BENCH 
SPACE REQUIRED 


* EXCELLENT FOR 
PHONE PATCH 

* NO ADDITIONAL ADJUST- 
MENTS — MIKE GAIN ADJUSTS 
CLIPPING LEVEL 

+ UNIQUE PLUG-IN UNIT— NO 
MODIFICATIONS REQUIRED 


This is RF Envelope Clipping— 

= ithe feature being used In new 
transmitter designs for amateur 
and military use. 


Models Now Available 
Collins 32S, KWM-2 _ $ 98.50 ea, 
Drake TR-3, TR-4, TR-6, TR-4C, 

T-4, T-4X, T-AXB, T-4XC $128.50 ea. 
Postpaid — Calif, Residents 
add 6% Tax 
Watch for other models later! 
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#10 Wattse12 ChannelseSuperb Performer 


*Attractive Group DiscountseLow Cost Crystals 
* PHONE TOLL FREE TODAY FOR DETAILS! 


208 Centerville Road, Lancaster, PA 17603 
Toll free sales & services - Phone (800) 233-0250 


Puts You There 
For Only $189.50 


COOLING FAN 
Cool it with a NEW Mark 4 Muffin 100 
cim fon. 


120 VAC 50/60 Hz. Postpaid. 
Guaranteed. Check or Money order $10 


each. P, R, ELECTRONIC SUPPLY 
Box 203 Webster, NY 14580 


HAM RADIO INSTRUCTORS 
Inquire about summer employment at any of 
eur 150 outstanding summer camps located 
Inovghout the New Engang, Miggte Atlantic 
States & Canada. 

Wene, phone or calf m penon 
ASSOCIATION OF PRIVATE CAMPS 
35 W.42 St.. N.Y.C.. NY 10036 (212)0X5-2656 


FM YOUR GONSET 


@Piugin mod 
ulator puts the 
Communicator 

transmitter on 


© Works with Communicator I H. fll, IV and GC 
105 and other rigs listed. 

@ Frequency adjust for netting built in. 

OF Mata tenth the cost of a new rig. 

@Sharp, clean FM. 

@in daily use by MARS and Civil Defense nets 
nationwide. 

@ Free brochure on request, 

@Order direct. $37.50 postpaid U.S. & Canada, 

Specify transmitter model. California residents 

add 6 percent sales tax. (HC-6/ U crystal and 9- 

volt transistor battery not supplied) 


PALOMAR 
ENGINEERS 


BOX 455. ESCONDIDO, CA 92025 
Phone: (714) 747-3343 


transmission, so look for a “new 
country” very soon! Incidentally, Ah- 
med has a two element quad at 65 
feet pumping an excellent signal all 
over the world. 

Old friend Richard Thurlow, G3- 
WW, brings up a good point: What 
constitutes a valid SSTV two-way ex- 
change? This question arises in con- 
nection with DX-Expeditions which 
do not carry a monitor and obviously 
cannot verity satisfactory reception 
of SSTV signals until the tape Is re- 
viewed following the expedition. 
Comments on this subject are in- 
vited. Meanwhile, Richard is prepar- 
ing a proposal for acceptance by 
BATC, ARRL, and RSGB. 

‘Way out West in Kansas, Stanley, 
Kansas, that is, lives a handsome 
gentleman with an impressive array 
of amateur gear. Not only that, he's 
well known in SSTV circles for his 
excellent picture "programs". The 
accompanying pictures (figs. 6 and 7) 
show Jerry Foster, WOQWH, enjoying 
some “armchair copy” and busy with 
his nifty program board/camera. 


Final-Final 


| would like to express my thanks 
for the continuing support of this 
column from all over the globe. In 
addition to bringing you news and 
pictures of the slow scan world, “In 
Focus” can also serve as a clearing 
house for your problems. If you need 
help with some phase of a construc- 
tion project or have discovered a 
means of getting around a common 
problem, please don’t hesitate to 
drop me a line. “In Focus" hopes to 
serve as a meeting place for all slow 
scanners, so keep those letters and 
pictures coming! 73, Bill, W2DD 


Antennas (from page 41) 
height of one half wavelength. As the 
height of the dipole above ground 
decreases, the radiation resistance 
of the dipole rises, until it reaches 
nearly 100 ohms at a height of about 
0.3 wavelength above ground. 

“Well, this represents a height of 
about 40 feet at 80 meters. And a lot 
of fellows, including myself, have 80 
meter dipoles at that elevation. | 
can't speak for others, but I've found 
that the radiation resistance of the 
dipole at that height runs closer to 
30 or 40 ohms than it does to 100 
ohms. So, | don't think it is too wise 
to put too much trust in charts or 
diagrams that show radiation resis- 
tance as a function of antenna height. 
The imperfections of the average 
ground prevent such a conclusion 
from being reached.” 

“Next thing, you'll be telling me 
that there’s no Santa Claus,” said 
Pendergast with a laugh. LJ 


“WN cicome back,” cried Pender- 
gast. “How was your vacation in 
Hawaii?” 

“Great!”, | admitted. “Lots of 
beach weather . . . watching the 
Wahinis in their Bikinis . . . that good 
Primo beer . . . Maui potato chips 
... and a little DX to boot.” 

“I know about the Wahinis and 
Primo,” said Pendergast, as he 
settled comfortably down into my 
operating chair. “Now tell me about 
the DX.” 

“Well, it really wasn't that good,” 
| reptied. “I got on the air at the start | 
of the CQ WPX Contest, right in the 
middle of the big solar radio black- 
out! That was a hairy experience. 

“The Thursday (March 25) night 
before the contest started 20 meters 
was wide open. The VKs and ZLs | 
were very loud, and they had a flutter 
on them. The signals sounded just 
like aurora propagation. It sounded 
like 6 meters, not 20 meters. Also, a 
lot of deep Asian DX and European 


777 
Ground = Ground connection 


Fig. 1—inexpensive 80 meter sioper an- 
tenna of K6UB. A 44 foot wood mast is 
used. Two ground wires are brought 
down from the top of the mast. The 50 
ohm transmission line runs up the mast, 
with the shield grounded to the ground 
wires. The center conductor is attached 
to the sloper wire. Length of the wire | 
and the base angle were adjusted to pro- | 
vide the lowest value of s.w.r. at 3800 

kHz. A similar antenna is used at 

WA6PLW. 
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DX was coming through with the | 


same flutter.” 

“What about Friday and Saturday 
when the contest started?” asked my 
friend. 

“Saturday morning, 20 meters was 
absolutely flat! Not a signal, except 
one from South Africa! the ZS6 was 
the only signal on the band, except 
for one or two locals. Odd that he 
should come through. Except that he 
was at the antipodal point on the 
globe from Hawaii. Possibly his sig- 
nals were arriving on a north-south 
path. After he QRT, the band was 
completely dead for several hours. 
It began to come back about noon. | 
talked to Pete, SW1AZ, in Samoa, 
and the band came back to life 
quicker there than it did in Hawaii. 

“The first signals | heard from the 
States were W7s in Washington, 
VE7s in British Columbia and Wês 
in the San Diego area. The whole 
middle section of the West Coast— 
from Oregon to Los Angeles—was 
blacked out. Then, slowly, the 
blacked out area shrank. | began to 
hear Los Angeles and Oregon. Then 
stations in central California. The 
last area to come through was around 
San Francisco. | didn’t hear anything 
from the San Francisco-San Jose 
area until about four in the after- 
noon.” 

“That's weird,” pronounced Pen- 
dergast. 

“| agree. We are still victims of the 
ionosphere, for better or worse. And 
that's what makes DXing a lot of fun 
. .. the unpredictability of it.” 

“George Jacob's Mail-A-Prop hit it 
right on the nose,” said Pendergast. 
“He predicted the disturbance, 
stating the radio storm would begin 
on March 25th, and said “the bands 
would be in pretty bad shape.” That 


| was the understatement of the year.” 


“Mail-A-Prop is a very handy op- 
erating aid for the DXer,” | replied. 
“It saves a lot of wear and tear on 
the nervous system.” 


Pendergast sighed, relaxed, and 
placed his feet atop the polished 
surface of my operating table. He 
pushed the electronic key aside with 
the toe of his boot. 

“What's in the mail today?” he 
asked. 

“Well,” | replied, “There's still a 
lot of interest in the 80 meter sloper 
antenna. That's the quarter-wave 
wire that uses the supporting tower 
as a return ground (fig. 1). A lot of 
fellows are using it, and it seems to 
be working well for them. As far as 


| know, W6NLZ was the originator of | 


the antenna. 
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Fig. 2—The s.w.r. curve of the 80 meter 
sloper used at K6UB. 


“I received a nice note from Hu, | 


K6UB, who says, ‘For years I've been 
trying various versions of 80 meter 
antennas all with disappointing or 
mediocre resutts . . . birdcages, fans, 
bowties, coaxial, folded dipoles, etc., 
etc. with never more than 400 kHz 
bandwidth, and usually less. 
‘Recently | tried out a sloper at 
WA6PLW. | had to trim the wire to 
48 feet to resonate about 3750 kHz. 
The s.w.r. was 1.4-to-1 at resonance 
and about 2-to-1 at the band edges. 


On the air tests brought good re- 


ports. 

‘This encouraged me to try it at my 
own QTH. | have a 44 foot wooden 
mast, so | hoisted the sloper to the 
top and brought down two ground 
wires in lieu of the metal tower. | 
grounded the two wires to separate 


ground rods and also grounded the | 
coax braid at this point and con- | 
nected the whole works to the irriga- 
tion pipes in the sprinkling system 
and to a low, woven wire fence! 

‘To get best bandwidth, and to hit 
resonance at 3800 kHz, | trimmed 
the sloper wire to 41 feet and set the 
angle at about 22 degrees (fig. 2). 
On the air reports were excellent 
and the whole 80 meter band is cov- 
ered with an s.w.r. of 2-to-1, or less, 
across the whole band. Thanks for a 
great idea!’ 

“No credit to you,” observed Pen- 
dergast archly. 

| ignored the thrust, and con- 
tinued. "Here's a second note about 
the W6NLZ sloper from Bob, WB4- 
DPG/5. His sloper is pictured in fig. 
3. He says the effect of guy wires on 
the sloper is worthy of interest, as 
he has achieved directivity by the 
Proper placement of tower guys. He 
also says that the feedline should 
run down the tower to the ground, 
and then take off to the shack. If the 
feedline is taken off the tower at a 
point above the ground, or is brought 
off at an angle to the antenna, there's 
a good chance the shack will be full 
of r.f., with the attendant feedback 
problems. This holds true for other 
feedlines to any antennas on the 
same tower as the sloper. They 
should be brought to the bottom of 
the tower, near the ground, before 
they take off to the shack. 

“Bob says that he can tune his 
sloper on 40, 20 and 15 meters using 
a Drake MN-4 Transmatch with very 
little trouble. He's sure the s.w.r. on 
the line is quite high using this stunt, 
but he's only running about 200 watts 
and nothing gets hot, or gives any 


Fig. 3—The 80 meter sloper of W84-DPG/5. The sloper acts as one guy for the 

metal tower. Two guys run to anchor bolts in the house roof, The fourth guy is run 

from the tower top to a standoff pipe on the tower and then down to the base of the 

fence. This is done to keep the guy wire on the property. Using an antenna tuner, 

the sloper works well on 80 thru 15 meters. The guy wires are not broken with 
insulators and tend to act as reflectors for the sloper antenna. 


problems.” 

“Very interesting” remarked Pen- 
dergast. “Obviously the sloper an- 
tenna is an unusual one, and we 
haven't learned all the tricks about 
it yet.” 

“Anyone can play,” | replied. “The 
ground rules are simple. The wire is 
about a quarter wavelength long, or 
less. The height of the feedpoint 
above ground, the included angle 
and the height of the end of the 
antenna above ground are the vari- 
able factors, none of which seem 
very critical. One or more of these 
dimensions is adjusted to provide 
the lowest s.w.r. at the desired op- 
erating frequency and the best band- 
width. S.w.r. at resonance seems to 
tun in the range of 1.2-to-1 to 1.5-to- 
1. The base of the supporting tower 
should be grounded and all other 
wires and cables on the tower should 
be brought off near ground. And, 
finally, supporting guys on the tower 


should be broken up with strain in- 
sulators, otherwise they impart a 
directive effect to the sloper. You 
can take it from there.” 

“Has anybody used the sloper on 
160 meters?" queried my friend. 


the coil which provides a 50 ohm 
match. This adjustment can be done 
with a Noise Bridge or an s.w.r. 
meter. If adjustments are done with 
the antenna low enough to reach the 
center coil, it may be readjusted by 


60 turns 
2" diameter 


Fig. 4—The W6TAT compact dipole for 160 meters. 


“Not that | know about, but one 
cut to that band should work OK, I 
would think.” | paused and sorted 
through a stack of letters. 

“Here's an interesting note from 
Rick, W6TAT. He's using a short, 
loaded dipole on 160 meters, which 
gets away from the radial and ground 
problems (fig. 4). The compact di- 
pole is only 80 feet long, with 20 
foot end sections. The feed system is 
the balanced counterpart of the pop- 
ular tapped-coil match used for mo- 
bile whip antennas. The operational 
bandwidth is about 100 kHz between 
the 2-to-1 s.w.r. points. 

“The adjustment procedure is 
simple. Before the feedline is at- 
tached, the antenna is resonated to 
the center of the operating range by 
pruning the center coil, while grid- 
dipping it. Next, the braid of the 
coaxial line is attached to the center 
of the coil and the center conductor 
of the coax is tapped at a point on 


trimming the end tips once it is 
hoisted into final position.” 

"I like that antenna,” said Pender- 
gast. “Most fellows have problems 
on 160 meters because they use 
some sort of vertical, or Marconi, 
and run into huge ground losses.” 
He scanned the letter, “Rick says 
that this mini-dipole provides reports 
equal to his vertical antenna and he 
gets excellent signal reports with his 
schedules, which run out to about 
400 miles.” 

“It should be good for a lot better 
DX than that,” | remarked with a 
smile. 
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Fig. 5—The old timers "cat whisker” 
receiving antenna of the “twenties” re- 
membered by WA4LCO (ex-W8LCN). 
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(4 required) 


transmitter 


Coax to f | 


"i 


(a) TOP VIEW 


Fig. 6—The WA4LCO multiband antenna. This center-fed, 
double inverted V antenna works 80 through 10 meters. it is 
Supported on a 50 foot push-up TV mast. A 66 foot long, 


“Before we leave low frequency 
antennas, you might be interested 
in the letter from Ken, WA4LCO. Ken 
says, ‘My earliest recollections of 
radio were the days when everybody 
built their own equipment (BC as 
well as amateur), My father assem- 
bled his own variable capacitors and 
my uncle made his own audio trans- 
formers by taking a bundle of iron 
wires, winding primary and secondary 
around the middie of the bundle, 
then bending the ends of the bundle 
around the windings to interleave 
outside the windings and complete 
the magnetic path. 

‘My uncle also had his favorite re- 
ceiving antenna (fig. 5) which he 
called a “catwhisker aerial.” Every 
so often a short piece of wire was 
soldered to the antenna wire and at 
the end of the wire, six or eight 
shorter pieces were soldered and 
stuck out in various directions. This 


66° No. 12 soft drawn 
copper spaced 6° 


was in the early twenties. | guess the 
idea was to get as much copper in 
the air as possible.’ 

“Wild,” said Pendergast. 

“The antenna that WA4LCO uses 
has a lot of copper in the alr, too 
(fig. 6). It is a center-fed, double in- 
verted V, using tuned feeders and a 
Matchbox tuner. Ken has 5BDXCC 
with it. Not bad! He says the antenna 
works well 80 thru 10 meters and 
does not seem to show any direc- 
tional effects. Only one support is 
required, and he uses a 50 foot tele- 
scoping TV mast. Two antenna ends 
are tied to a fence and are only 
about 5 feet above the ground. The 
other two ends would normally land 
in the front yard, but he didn’t want 
them there, so they are bent back 
and run along the edge of the roof. 
Ken says the whole thing is fairly 
inconspicuous and several neighbors 
have asked him when he was going 


Fig. 7—The new Swan miniature s.w.r. meter sells for about 
ten dollars. Just the thing for portable or Field Day use. It is 
rated to 1 kilowatt up to 21 MHz and 500 watts up to 30 MHz. 
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50 mast 


"Sica support here 


To transmitter 
tuning unit 


Insulators 
(4 required) 


(B) SIDE VIEW 


spaced feeder system is used in conjunction with a simple 
antenna tuner. The L-C combination tunes to the band in 
WA4LCO has made 5-band DXCC with this simple antenna. 


to get his TV antenna mounted on 
the mast! Ho, ho.” 

“That's a nice antenna that can 
disguise itself as a TV mast,” re- 
marked Pendergast. “A TV antenna 
could go at the top, and the feedline 
could come down inside the mast, 
if that shielded 300 ohm line was 
used!” 

“Pretty sneaky,” | replied. “But 
sometimes subterfuge works wonders 
in an up-tight neighborhood!” 

Pendergast’s attention seemed to 
stray, and he did not reply. Instead 
he rose out of the chair and in one 
gesture reached up on the shelf and 
clutched a small object. 

“What's this gadget?" he demand- 
ed, examining it closely. (Fig. 7). 

“It's a mini-s.w.r. meter,” | replied. 
“In this age of rising costs, it is the 
Buy of the Month. About ten dollars.” 

“A bargain,” remarked my friend. 
“What's inside the case?” 

(Continued on page 72) 


Fig. 8—Schematic of the miniature s.w.r. meter. Components 
are mounted on a compact printed circuit board. 
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By the only test that means anything . . 
‘on the air comparison . , . this array con- 
tinues to outperform all competition 

and has for two decades. Here's why 
. +. Telrex uses a unique trap design 
employing 20 HiQ 7500V ceramic con- 
densers per antenna. Telrex uses 3 opti- 
mum-spaced, optimum-tuned reflectors 
to provide maximum gain and true F/B 
Tri-band performance. 


For technical data and prices on com- 
plete Telrex line, write for Catalog PL 70. 
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beautiful—it looks like some huge 
prehistorical eagle landing on my 
mast with wings outstretched. If you 
are looking for a cheap, dependable, 
and effective antenna, this could 
be it. 

73, Ade, K8EEG/Ø 


Novice (from page 50) 

(Novice) and Element 3 (General, 
Conditional, and Technician) class 
written exams; so look for new 
License Manuals incorporating the 
new material shortly. The new study 
guides suggest the areas the student 
should study, rather than listing 
many sample questions, without 
changing the scope of the exams to 
any appreciable extent. 

We will be looking for your News 
and Views, suggestions, entries for 
our Photo Contestant any other ma- 
terial of interest to the young of 
heart. Send all mail to: Herbert S. 
Brier, W9EGQ, Novice Editor, CQ | 
Magazine, 409 S. 14 St., Chesterton, 
Ind. 46304. 
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“It is the new Swan SWR-3 Pocket | 
s.w.r. meter,” | said. “Good for a 
kilowatt below 21 MHz, and 500 watts 
up to 30 MHz. It is rated to 55 MHz." 

Pendergast reached for a screw- 
driver and started to remove the 
case. | 
“You don’t have to remove the 
cover, The schematic is very simple 
(fig. 8). It is an uncomplicated ver- 
sion of the strip-line s.w.r. device, 
made up on a printed circuit board. 
Basically, it is composed of two di- 
rectional couplers, back to back. 
One coupler is used for forward 
readings, and the other for reverse 
readings. The basic design was de- 
scribed several years ago in QST 
magazine.” | 

“That looks like just the instru- 
ment for Field Day,” exclaimed Pen- | 
dergast as he removed the cover 
and peered into the little box. After 
a moment, he replaced the cover. 

“I'll drop down to Friendly Bob's 
Place and pick one up. There's not 
much left in amateur radio that you 
can get for ten bucks.” He paused 
as he headed for the shack door. 

“What do you think about the Sun- 
spot Cycle?” he asked. "When is it 
starting to go up?” 

“Well,” | replied, “My uneducated 
guess is that we will see the sunspot 
count starting up in August, 1976. | 
won't know until some time after that 
date that | have guessed right, but 
I'll make a modest wager that August | 
will be the turning point. But con- 
ditions won't magically improve right 


| after that. But by fall of 1977, | would | 


think that things would be on the 
upswing, especially on 15 meters.” 

“How about 10 meters?” asked my 
friend. 

“Maybe spring of 1978. That will 
give you plenty of time to get that 
new 10 meter beam working.” 

Pendergast smiled. “10 meters is 
my favorite band. Plenty of newly- 
licensed amateurs have never ex- 
perienced the great DX days on 10 
meters at the peak of the last sun- 
spot cycle. They will have a big sur- 
prise and thrill in store for them.” 

“And what about the 11 meter CB 
band?" | asked. "What do you think 
will happen to that when the sunspot 
count goes up?” 

Pendergast shuddered. "I remem- 
ber it about 10 years ago when there 
were fewer CBers than there are now. 
It was a madhouse then. | can't im- 
agine how horrible it will be in a few 
years. | hope some of the smart, 
savvy CBers will become amateurs 
before that unhappy time arrives.” @ 


In Focus (from page 53) 


not being able to adjust their non- 
existent diaphragms! 

Faster films like Kodak Tri-X Pan 
and Polaroid's 107 require some 
means of reducing the amount of 
light flux reaching the film. 

I'll discuss exposure control for 
these films, film speeds, and further 
info on close-up lenses in upcoming 
columns. In the meantime, go ahead 
and TRY SOMETHING! 


Worthwhile Photographic Book 

If there are any professional pho- 
tographers out there among you slow 
scanners — or advanced amateur 
photographers, Kodak has a new 
book out called Kodak Professional 
Photoguide. It is also called Kodak 
Publication R-28, sells for about 
$8.50, and believe me, it's worth 
twice the price! It contains every 
kind of data you could possibly wish 
for in all phases of B&W and color 
photography. It covers Films, Ex- 
posure, Filters, Flash, Camera Lenses 
and Perspective, and even contains 
a sample gray scale and a color 
chart, plus eight built-in circular 
slide rule calculators. 


Free Trip To Naples? 

Naples, Florida, that is, where Bob 
Weinig, K4FZ holds forth. I'm sure 
that not only the equipment but the 
fine cabinet space available will be 
the envy of everyone seeing the pic- 
ture (fig. 5) of Bob’s beautifully 
equipped "shack"! As you can see in 
the other photo (fig. 6) Bob has en- 
gineered a nifty system for televising 


flat copy material. The three curio 
picture lights used to illuminate the 
copy are controlled by a solid state 
dimmer. 

Incidentally, Bob's “menu board" 
has vertical angle pieces forming 
slots into which cards 8 inches wide 
are slipped. The camera track con- 
sists of two ¥2 inch aluminum angles. 
The camera rolls back and forth on 
plastic wheels. 

Every time | work K4FZ, he’s trying 
something new. Always seeking ways 
to create more interesting pictures. 
His latest project is a system for pro- 
jecting slides onto a translucent 
screen between the camera and the 
slide projector. Sounds great Bob, 
send us some more pictures! 


Any More SWV’s Out There? 

From Uxbridge, Mass. comes a 
neat card signed by Bill Smith who 
is a non-ham SSTV viewer. Bill's 
well-equipped set-up includes a 
Robot 70A monitor, Drake R4C and 
SPR-4 receivers, and, a two-element 
beam at 70 feet! Although Bill de- 
scribes himself as a short wave 
listener, | have a feeling that he’s a 
ham at heart. Come on Bill, find 
someone to help you get a ticket, we 
need you! 


News And Views From Europe 

Looking for an OK contact? Josef 
Psota, of Kosice, is one of Czecho- 
slovakia’s active slow scanners. 
Josef builds all of his own equip- 
ment. His homebrewed transceiver 
uses 30 transistors and 7 tubes. He 
pumps 75 watts into a dipole sus- 
pended 40 meters off the ground 
between two buildings. 

Take a look at fig. 7 showing 
Josef's homebrewed camera. A very 
neat job in all respects. The camera 
circuitry uses 23 transistors. Yes, his 
monitor is homebrewed too! Thanks 
to Mike Ludkiewicz, W1DGJ, for the 
photo and info on OK3ZAS's gear. 

From Denmark, an oldie but 
goodie to wind up this month’s 
column. It was a long time ago that 
T. |. Pedersen, OZ4IP sent me the 
accompanying picture (fig. 8) of his 
“mobile station”, but | still get a kick 
out of it. | hope you will too! 


Final-Final 
Please keep those letters and pic- 
tures coming my way. They are what 
make this column interesting for 
your friends around the World, they 
DO want to know what you're doing 
even if the band conditions are poor 
most of the time. As it says in the 
call-books, W2DD lives at 2112 Turk 
Hill Road, Fairport, N.Y. 14450. 
73, Bill, W2DD 


DX ENGINEERING 
RF Speech Proc 
+ 6 db INCREASE IN AVERAGE 
POWER 


© MAINTAINS VOICE QUALITY 
+ IMPROVES INTELLIGIBILITY 


N 
MODIFICATIONS REQUIRED 


This is RF Envelope Clipping— 

=== |the feature being used in now 
insmitter designs for amateur 

and military use. 


Models Now Available 
Collins 32S, KWM-2 .....$ 98.50 ea. 
Drake TR-3, TR-4, TR-6, TR-4C, 

T-4, T-4X, T-4XB, T-4XC $128.50 ea. 
Postpaid — Calif. Residents 
add 6% Tax 


Watch for other models later! 
DX Engineering 


2 METER 
CRYSTALS 
IN STOCK 


FOR THESE RADIOS ON 
STANDARD ARRL REPEATER 
FREQUENCIES: 
+ DRAKE-TR-22 
+ GENAVE 
* ICOM/VHF ENGINEERING 
* KEN/WILSON 
+ REGENCY HR-2A/HR-212 
%1 HEATHKIT HW-202 
+ REGENCY HR-28 
+ SBE. 
+ STANDARD 146/826 
+ STANDARD HORIZON 
Send for free frequency 
list and order blank to: 


KENSCO 
COMMUNICATIONS INC. 
DEPT. 20576 
BOX 469, QUINCY, MA. 02169 
PHONE: (617) 471-6427 


| 
= 


June, 1976 © CQ è 73 


Ta me all about your 40 meter 
DX,” | suggested to Pendergast, as 
he slid the earphones from his head 
and turned down the receiver. 

“Forty has been pretty good these 
days,” he admitted, as he glanced 
back through his logbook. “There's 
almost as much coming through on 
that band as there is on 20 meters 

. . if you have a good antenna.” 

| glanced over his shoulder at the 
log. "Well. VR4CW, ZD9GF, UK6LAZ, 
a bunch of Europeans, Africans, and 
Asians to boot!" 

“Yes,” said my friend, “But it is a 
real hassle. You really need a good 
beam to be able to compete on 40. 
Sometimes you can't even hear the 
stuff until you have a beam.” 

“So your next project is a 40 meter 
beam. Right?” 

“Yes,” replied Pendergast. “And 
the one | am interested in is the new 
four element KLM Bandpass antenna. 
That should do a really good job.” 

“It is quite unique,” | admitted. “I 
know of no other antenna of this 
type. In fact, | just received a letter 
from a DX'er who has one up. Would 
you be interested in what he has to 
say about it?” 

“Certainly,” replied my friend. 

“Well, as you know it is a 4 ele- 
ment job using a pair of log-periodic 
bandpass driven elements, plus a re- 
flector and a director (Fig. 1). The 
boom length is about 42 feet and the 
longest element—the reflector—is 
about 47 feet. Before we go into de- 
tails, the letter from my friend says 
he's been using the 40 meter KLM 
beam for about six months. He's had 
a daily sked with South Africa every 
day and has never missed a schedule 
due to band conditions. He’s worked 
his schedule as late as 1320 PST, 
which is amazing! 

“Sometimes he gets other W6 sta- 
tions into the schedule on the long 
path opening. While he’s usually 
$9+, the boys with the dipoles and 
verticals are just barely out of the 


WILLIAM I. ORR, W6SAI, ON 


Antennas 


noise in South Africa! That perform- 
ance really separates the men from 
the boys!” 

“Wow,” said Pendergast. “A good 
beam certainly helps on 40.” 

| looked at the letter again. “He 
closes by saying that he can’t over- 
emphasize the usefulness and con- 
sistency of 40 meters. The foreign 
broadcast signals off the side and 
back of the beam are reduced and 
the DX signals really pour in. He's 
worked a VK5 on sideband who was 
running one watt PEP input and gave 
him S7. So there you are.” 

“What's the configuration of the 
beam?" asked Pendergast, as he 
pulled out his notebook and pencil, 
prepared to make notes. 

“The layout is shown in fig. 2. The 
boom is 3 inches in diameter, with 
top guys fore and aft. All elements 


are insulated from the boom. The 
elements are foreshortened by /inear 
loading, that is, the elements are 
folded back on themselves to con- 
serve space. The two driven elements 
are cross-connected to form a single 
cell log-periodic structure having a 
passband of 300 kHz. Feedpoint im- 
pedance is about 200 ohms, so a 50 
ohm line and a 4-to-1 coaxial balun 
make up the feed system, 

“The passband of the antenna is 
shown in fig. 3. The log-periodic de- 
sign acts as a sort of bandpass filter 
providing a good match and good 
bandwidth over the whole 40 meter 
band. Observe that the s.w.r. is less 
than 2 over the whole range, and less 
than 1.5 over nearly 260 kHz.” 

“Most small 40 meter beams have 
a very narrow operating bandwidth,” 
observed Pendergast. 


Fig. 1—The KLM bandpass beam antenna for 40 meters. This 4-element array makes 
use of a log-periodic pair of driven elements to achieve a passband characteristic and 
a low value of s.w.r. across the whole 7 MHz band. Elements are mounted on a 42 foot 
boom, made of 3” diameter tubing. The longest element is about 47 feet. Each element 
makes use of linear loading, that is, a portion of the element is tolded back against 
itself to conserve length. Tuning straps at the center of each element permit adjustment 
to be made. Each element has a butt diameter of 1% inch, tapering to %-inch at the tip. 
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+ Fig. 2— Layout of 


the KLM 40 meter 
beam. All elements 
are fixed in length, 
but the director 
may be varied a 


tew inches to lower 


the s.w.t. at either 
the 7.0 MHz or the 
7.3 MHz end of the 
band. The linear 
loading sections 
are made of %- 


inch diameter tub- 
Ing mounted along- 
side the element. 


A 200 ohm balun Is 
attached to the log- 


> periodic section at 


NOTE 


“Right,” | replied. “This antenna 
combines good bandwidth with com- 
pact, linear loaded elements. Of 
course, it isn't a small antenna. It's a 
big one. But it takes a beam antenna 
of this size and power gain to do the 
job on 40 meters. | would certainly 
be interested in reports from other 
users of the 40 meter KLM antenna, 
as it is an unusual design, and it 
certainly seems to perform well.” 

Pendergast sighed. "How about the 
little fellow who doesn't have the 
money, space or a big tower to put 
up a 40 meter beam? What can he 
do?” 

“Cheer up,” | replied. “All is not 
lost. Plenty of DX can be worked with 
simple antennas. The April, 1976 
issue of Radio Communication, the 
great magazine of the Radio Society 
of Great Britain, has a description of 
a simple and effective antenna used 
for 40 and 160 meters by my good 
friend, G2RO." 


20 


= 15 


70 7 72 13 
{MHz} 


Fig. 3—The s.w.t. curve of the KLM beam 
when adjusted for low s.w.r. at the 7.0 MHz 
end of the 40 meter band. S.w.r. remains 
below 1.4-to-1 across the band, except for 
the top 30kHz of the phone section. A 
slight adjustment to the reflector drops the 
$.w.f. at the high end of the band, and 
raises it slightly at the low end. This plot 
was run with the beam 68 feet above the 
ground. 
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“Forty and one-sixty. That’s an odd 
combination,” observed 

“It is," | admitted. “Here's the de- 
sign (fig. 4). G2RO put up an end-fed 
wire tahat was 5/4 wavelength long 
at 7 MHz—that's 165 feet. He worked 
it against a good ground system. He 
trimmed the wire length a few inches 
at a time until he got a satisfactory 
match across the whole 7 MHz band. 
He then realized the antenna was 
slightly longer than one-quarter wave- 
length for 160 meters. So he inserted 
a tuning capacitor and series-reso- 
nated the wire to 1.8 MHz. It took 
about 600 pF to do the job. He then 
found out that the capacitor had a 
very negligible effect on 40 meters. 
So he left it in the circuit all the time 
and ended up with a two-band an- 
tenna that is very effective on both 
40 and 160 meters.” 

Pendergast looked at the sketch 
thoughtfully, then said, “It seems to 
me that if you cut the length of the 
antenna in half, you would have a 
simple antenna that would work well 
on both 80 and 20 meters.” 

“That's right,” | exclaimed. “A wire 
about 82’6* long would work on both 
80 and 20 meters. And that’s not a 
bad antenna for communication with- 
in the United States on both bands! 
You won't knock 'em dead in a pile- 
up with this antenna, but it is a solid 
performer. | would suggest two or 
more quarter wave radial ground 
wires, plus a good ground connec- 
tion for either the 160/40 meter or 
80/20 meter antenna.” 

“Any other dual-band antennas?” 
asked Pendergast, as he made a 
quick sketch of the G2RO antenna in 
his notebook. 

“Weil, yes," | replied. "I received 
a note from Jack, W9HJM, about his 
sloper antenna. He has a 40 foot 
tower with a TV antenna atop it and 
he decided to make it into a sloper 


for 80 meters (fig. 5). He ran out a 
65 foot wire to a 12 foot post and fed 
the wire at the top end with about 
75 feet of 50 ohm coaxial line. He 
grounded the shield of the line to the 
top of the tower and grounded the 
base of the metal tower to a 10-foot 
ground rod, as well as to several 
copper water pipes. Interestingly 
enough, he found out that the an- 
tenna worked well on 10 meters in 
addition to good performance on 80 
meters. Here are his s.w.r. measure- 
ments on the two bands (fig. 6).” 

“Well, I'll be dipped,” said Pender- 
gast. “That's the first time I've ever 
heard of the sloper antenna working 
on two bands!” 

“Yep,” | replied. "W9HJM works 
all over the country when 10 meters 
is open, so it looks as if he has a 
“freebie” with his simple 80 meter 
sloper!" 


Insulator 


To transmitter 


Radial ground wires plus ground 


Overall length: 165° for 160/40 meters 
82 5” for 80/20 moters 


Fig. 4—The G2RO two-band end-fed an- 
tenna. This antenna is designed for either 
160/40 meter or 80/20 meter operation. 
The antenna length is trimmed for lowest 
s.w.r. on the high band with the capacitor 
shorted out. It is then tuned for lowest 
s.w.r. on the low band by means of the ca- 
pacitor. A good ground connection should 
be used to reduce losses to a minimum. 


“| guess we haven't heard the last 
of the sloper,” said my friend. More 
and more fellows are experimenting 
with this simple antenna and it pro- 
duces surprises every day.” 

Pendergast paused, then he said, 
“I wonder if WSHJM's location had 
anything to do wtih his results?” 

“| don't know,” | replied. “But 
location seems to have a lot to do 
with it. Some guys have good loca- 
tions, and some have bad ones. And 
| still really don’t know how to pick 
the good one from the bad one!” 

“Look at this,” | continued. “Here 
are signal strength plots made by the 
Bell Telephone Laboratories in 1932 
(fig. 7). This is part of a study BTL 
made to determine the best location 
for a shore station in ship-to-shore 
radiotelephone service. Signals from 
a ship were recorded at various land 
locations while the ship cruised 
about, out to as far as 2500 miles 
from the shore station. The results 


RG -8/U coax 
to rig 


40’ TV tower 


= Tower grounded at base 


Fig. 5—The W9HJM Sloper antenna for 80 

meters is made up of a TV tower, with the 

sloper wire running off to a nearby post. 

It was found by W9HUJM that the sloper 

works equally well on 10 meters as it does 
on 80 meters! 


strongly indicated that for an over- 
water path, the closer the shore sta- 
tion was to the water, the better were 
the results. Measurements were made 
at 66 meters and 33 meters, for both 
day and night conditions. The blunt 
statement was made that “attenuation 
of 8 dB to 12 dB is observed at a dis- 
tance of one mile inland for both 33 
and 66 meter transmission.” That 
seems to indicate that a location 
near the water is to be preferred for 
over-water transmission. 

"The whole subject is written up 
in the Proceedings of the IRE for 
January, 1932 under the title, “Effect 
of Shore Station Location Upon Sig- 
nals," by R.A. Heising, of the Bell 
Telephone Laboratories.” 


Fig. 6—The s.w.r. plot for 80 and 10 meters 

for the W9HJM sloper antenna. The sloper 

is resonant at 3.9 MHz on 80 meters and 
at 28.6 MHz. on 10 meters. 


Pendergast said, “This is one of 
the things that makes amateur radio 
so interesting. There's still mysteries 
in long distance transmission and 
antennas and all the answers aren't 
known. | guess station location is one 
of the big unknowns, because you 
can’t account for the exceptional re- 
sults some amateurs seem to have 
from rather mediocre locations.” 

“Yes,” | replied. “The ionosphere 
is a great leveller of signals. Working 
DX, in the long run, teaches you 
humility, if nothing else.” 

“Speaking of humility,” | continued. 
“Here's a little problem for you. Have 
you ever heard of the SP5AY an- 
tenna? No? Well, | read about it in 
an issue of CQ-Ham Radio, the Jap- 
anese publication. Now since my 
Japanese and my Polish are on a par 
with each other—namely, zero—all | 
could go by was the drawing. Look 
at it. (fig. 8). The SP5AY antenna, | 
gather, is an all-band antenna in the 
sense it is supposed to work from 
3.5 to 29 MHz. It consists of a hori- 


zontal wire 54’4” long, fed at one 


Miles inland 
tar 


“Ask your readers,” exclaimed 
Pendergast. “Somebody out there 
must know about the SP5AY an- 
tenna! I'd like to know how the darn 
thing works, if it does.” 

“Agreed,” | said. “I'll donate one 
of my antenna handbooks to any 
reader who knows something more 
about this interesting antenna. Does 
it work? Is this the correct informa- 
tion? Any multi-band antenna is inter- 
esting, and | enjoy mysteries. And the 
SPS5AY antenna, at this stage of the 
game is a real mystery. 

For the sake of the record, the 


-article about this antenna was in the 


June, 1974 issue of CQ-ham radio, so 
the antenna has been around for a 
few years.” 

“Any closing remarks?”, asked 
Pendergast, as he prepared to close 
down his station. 

“One more thing”, | replied. “I got 
a quick note from Joe, WA7GSM, who 
just got an Atlas 215 for mobile work. 
He had an old Webster Band-Span- 
ner mobile antenna and the Atlas 
didn't want to load the whip, even 


Miles inland 
(8) 


Fig. 7—The plot of many readings taken over a period of time on 66 meters (A) and 33 

meters (B) for a ship-to-shore radio path. Signals were attenuated 8 dB to 12dB only 

one mile inland at both frequencies. Location near the water is to be preferred for over- 
water transmission. 


end, plus four radials, each 16'6” 
long. The radials run down at a 45 
degree angle from the antenna.” 

Pendergast squinted at the drawing 
for a long time, then said, "I don't 
see how in the world it functions.” 

“Neither do |," | admitted. “Ac- 
cording to the article, the s.w.r. aver- 
ages 1.5-to-1 on the 80 meter band, 
1.4-to-1 on the 40 meter band, and 
1.5-to-1 on the 20, 15 and 10 meter 
bands.” 

Pendergast looked at the drawing 
in the Japanese magazine. 

“It all looks terribly simple,” he 
admitted, “The only thing | notice is 
that the mounting arrangement for the 
radial wires places a certain amount 
of capacitance across the end of the 
coaxial line. | would guess about 20 
pF. | wonder if that has anything to 
do with the system?” 

“I don't know,” | replied. “I can’t 
read Japanese, so the whole thing is 
Greek to me, as the saying goes.” 


when the Atlas matching transformer 
was used. So Joe bought a 102- 
inch CB whip and machined the bot- 
tom end to fit into the spring and 
fitting of the lower end of the original 
whip. Then, he slipped the whole 
works into the Webster Band-Span- 
ner base coil. Finally, he placed a 
1000 pF capacitor from the base of 
the whip to the body of the car. By 
adjusting the length of the whip, he 


(Continued on page 70) 
Insulator 54° 4" Insulator 
166” 
16° 6" 
Coaxial line 


Fig. 8—The so-called SP5AY “all-band” 

antenna. Does it work? How does it work? 

W6SAI would like to know. Has anyone 
tried this unusual antenna? 
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Where Are You Now? 

The following people have been is- 
sued certificates for various contests, 
however due to incorrect addresses we 
have been unable to send them, If you 
know the whereabouts of any of these 
people please drop a line to CQ Maga- 
zine, 14 Vanderventer Ave. Port Wash- 
ington, N.Y. 11050. 


WWDx - 1967 
KL7FRY, SVØWP, HA2MM, ZD5M 
WWDx - 1968 
DMA4SLG, 8P6CV, VU2DKZ, DM2B0G 
2D8Z, OMIADP, VE2BV 
WWDx - 1969 
INU, OXS5BLV, KA2RH, PAØXPQ 


OL4FB, 


FG7XX, CR6GO 
WWDX -1971 
WØNQQ, KRGAY, WA3HGV, W7UI, 
FYONA, VK6WO, WB2RLK/VE1 
WWDX -1972 
K8wwu 
WW Side Band DX - 1967 
GM5ACE 
WW Side Band DX - 1969 
GD3AIM, HS3RT, VK6HJ, OD2ABV 
KR6KN, VK1GD 
WW Side Band DX - 1970 
DM6AO, XW8D0X 
WW WPX - 1972 
OX5BA 
160 Meter Contest - 1973 
8P6DR 


Home 
training in 
AMATEUR 
RADIO 


NRI, leader in Communications, 
Television, Electronics and TV- 
Radio home training, now offers the 
first in Amateur Radio courses, de- 
signed to prepare you for the FCC 
Amateur License you want or need. 


Don't lose your favorite frequency 


The FCC has said “either-or” on 
licensing, but to pass Advanced and 
Extra Class exams, you need the 
technical guidance as offered by NRI. 
NRI Advanced Amateur Radio is for 
the ham who already has a General, 
Conditional or Tech Class ticket. 
Basic Amateur Radio i 
ginner and includes transmitter, 
8-band receiver, code practice equip- 
ment, Three training plans offered. 
Get all the facts, Mail coupon. No 
obligation, No salesman will call on 
you. NATIONAL RADIO 
INSTITUTE, Washington, 
D.C. 20016. 


~- MAIL NOW -- : 
Washington, De. 2001S : 


į Please send me information on Amateur Radio = 
Í training. 


piai 

È Address, 

$ Ciy. ‘State____Zip. 

| ACCREDITED MEMBER NATIONAL HOME STUDY COUNCII 
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Awards (from page 61) 


issued for any future QSOs with 
WB6CKU, for USA-CA. 

Sorry to report the loss of two 
more County Hunters: 

J. F. Wemmlinger, W2JGY. 

James Farris, Jr., WA4MGC, All 
Counties, #90, 12-22-72, and Story/ 
Foto January 1975 CQ. 

Also sad to report the loss of an 
old friend, Chas. Porter, K2ER, ex- 
20A (back in the early 1920s and 
before that), ex K6JT and K40A. Chas 
had been associated with Loew The- 
atres/MGM Pictures, Col. in the OSS, 
and also with NBC on the west coast 
before he retired some years ago. 

How was your month? 

73, Ed., W2GT. 


Math’s Notes (from page 50) 


izes" the inverter and the two capac- 
itors are used to trim the crystal. In- 
creasing C: pulls the frequency down 
while decreasing C: pulls it up. The 
other two inverters simply shape up 
the output so it will drive other cir- 

cuitry. 
This circuit would be the ideal 
starting point for a marker generator. 
73, Irwin, WA2NDM 


Novice (from page 48) 


and blow the written test will eventu- 
ally be given credit for the code, if 
they pass the written test within a 
given amount of time. . . . Charles 
McDonald, WN3FYM, AK3YBM, 312 
Penna Ave., Dowingtown, Pa. 19335, 
needs three states for his WAS 
(worked all states) certificate. His 
country total is 37, including ZF1AG, 
who is Art, K8SWW, at home and 
K4BR/VP9. He worked ZF1AG on 
both c.w. and phone (Art on phone), 
and K4BR/VP9 on both 80 and 40 
meters. ... The Maple Hills HS 
Amateur Radio Club, Castleton, N.Y. 
(WB2YCR) graduated four Novices 
from its spring Novice course con- 
ducted by John, WA2UON, with more 
expected before the summer is over. 
All readers are invited to send 
“News And Views,” pictures, and 
suggestions to your co/umn, no mat- 
ter what the class. of their licenses. 
Address all mail to: Herbert S. Brier, 
W9EGOQ, Novice Editor, “CQ Maga- 
zine,” 409 S. 14th St., Chesterton, 

Indiana 46304. 
73, Herb, WSEGQ 


DX (from page 60) 

the old style IRCs will no longer be 
good after 1976. It seems that there 
was a possible conflict with ITU regu- 
lations and when the matter was 
taken up with L'Enfant Plaza Head- 


quarters of the Postal Service that a 
change of mind ensued. 

A Bulgarian oceanographic expedi- 
tion is expected to be drifting towards 
Polynesia until September and may 
be heard signing LZOG/mm.. Appar- 
ently they are retracing the path of 
the Kon Tiki and they have a low- 
power transceiver with them. They 
are expected to operate at 14073 kHz 
or 14273 kHz around 1830Z. LZ1KBG 
has asked for reports from anyone 
working them as this is the only way 
they can determine how the effort is 
going. WN3SHX operated from St. 
Brandon in April . . . the whole opera- 
tion was only a couple of hours under 
difficult conditions. BQ6AB is re- 
ported as heading back to Sri Lanka 
and with the VS9-stations going QRT, 
the activity from the Maldives may be 
scarce. AI4ARU was at the Region II 
IARU meeting and QSLs to W4WYR. 
During the Spring the DXAC have 
been mulling over some proposals to 
change the DXCC criteria. . . like 
reducing that criteria which calls for 
225 miles down to 150 miles. This 
was not the one in question for Oki- 
no Tori Shima, that was Rule 2B 
which called for 500 miles of separa- 
tion. 

Andre Saunders, ex-5Z4KL, is 
teaching school at Cockermouth in 
Cumbria. He heads the Science De- 
partment. There has been a report 
that KP6-Palmyra is being leased by 
a chemical company which may 
pretty well seal up the lagoon there. 
Tihs may bring some regular opera- 
tion from KP6 as a side benefit. 


QSL Information 


AGXR—Via G4CHP werru—Via roose, 


1D—Via K400 VP5SI WB4SHB 
FKOKG—Via VASME — VETAPY/SU—Via VEIAPY 
KCTLBN -Via WATOBH VR3AN— Via K2BT 


NIITU—Vi 
aa MTU Via ARAL 


TU—Vi B 
NKSITU— Via WBRSW Fla, 33594 
N8MI—Via K8IDE 


Antennas (from page 37) 


was able to achieve unity s.w.r. at 
any point in either the 80 or 40 meter 
bands, and signal reports were ex- 
cellent. 

"Joe mounted the whip on the left 
front fender of his 1970 4 X4 Chevy 
pickup truck. He says he hasn't 
brushed the whip on any low over- 
passes yet!” 

“It doesn't sound like a thing of 
beauty”, observed Pendergast, “But 
| bet it works, Adding several feet to 
a loaded 80 or 40 meter whip often 
works wonders”. a 


Congratulate me", said Pender- 
gast with a happy smile as he hand- 
ed me a sheet of yellow graph paper. 
“I've just designed an 80 meter an- 
tenna for my station”. 
“Congratulations!", | responded 
heartily. “Tell me about it. Have you 
re-invented the wheel, or is this 
something that will change the 
course of antenna history?” 
Pendergast laughed easily as he 
sat down beside me. “I guess its a 
case of re-inventing the wheel. Any- 
way, you know the problem | have 
—not enough yard space for an 80 
meter antenna, Its the old story—tI've 


WILLIAM I. ORR, W6SAI, ON 


fellows have had with the sloper an- 
tenna, so | decided to make my di- 
pole into a sloper. | cut the dipole 
for 3800 kHz, so it was 122 feet, 
overall. Half of the dipole, or 61 feet 
of wire, just fitted in between my 
tower and the TV mast next to the 
roof of the house. 

“The other half of the dipole | bent 
downwards, running it off at an angle 
to the tower, down to about six feet 
above the ground. | then tied it off 
to the wood fence and ran it along 
the fence. At the far end, it was 
about three feet off the ground’. 

| said nothing, so Pendergast took 


tried end-fed Marconi antennas, vert- | a big breath and continued. “I fig- 


icals and never really had much 
luck, so | decided to put up a full- 
size dipole”. 

“On your lot? You must be kid- 
ding. You just don’t have the room 
to run it out”. 

“Agreed”, replied my friend. “The 
longest stretch | have is just about 
sixty three feet. My tower for the 
triband beam is in one corner of the 
back yard, and all | have is a run of 
a little over sixty feet to the house. 
So guess what | did?” 

“Tell mel", | pleaded. 

Pendergast turned to his drawing 
(fig. 1). “I remember the luck some 


*48 Campbell Lane, Menlo Park, CA 94025. 
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ured that the high portion of the 
dipole would act as a radiator and 
maybe the folded-down section would 
act as a radiator and maybe the 
folded-down section would act as a 
sort of radial wire. Then | fed the an- 
tenna with a balun in the normal 


manner. The top wire was just about 


26 feet above ground.” 

“Well, how did it work?”, | asked, 
looking closely at the drawing. 

“Great!", enthused my friend.” 
Look at the s.w.r. plot (fig. 2), The 
bandwidth is somewhat less than 
that of a normal dipole, but the an- 
tenna provides over 100 kHz band- 
width between the 2-to-1 s.w.r. 
points. And I've had plenty of con- 


. Nothing spectacular, be- 
has only been up for a few 
days, But plenty of stations out to 
1200 miles or thereabouts, with good 
reports. And I'm only using my trans- 
ceiver barefoot”. 

“The dipole is a very forgiving an- 
tenna”, | remarked. “This shows that 
you can actually use half of it as a 
sort of radial ground wire, and the 
other half will do the job for you. 
Pendergast, | like your style. That's a 
good antenna, and probably has a 
lot less loss than an equivalent Mar- 
coni antenna”. 

Pendergast blushed with pleasure. 


Fig. 1—The “Pendergast” version of the 
sloper antenna for 80 meters. The dipole is 
122 feet overall, cut for 3800 kHz. One 61 
foot section is horizontal and about 26 feet 
above ground, The other portion of the di- 
pole serves as a “radial wire” and runs 
down towards the ground, at an angle from 
the mast. About six feet above the ground, 
itis tied off to a wood fence and runs along 
the fence for the remainder of the length, 
The dipole is fed with a 1-to-1 balun and a 
random length of 50 ohm coax line. 


Fig. 2—The s.w.r. plot of the dipole of fig. 
1. An operational bandwidth of over 100 
kHz between the 2-to-1 s.w.r. points is 
achieved about the design frequency of 
3.8 MHz. Bandwidth would probably be 
better if the “radial wire” was run off in the 
opposite direction to the flat top. Antenna 
also works well on 10 meters, providing 
an s.w.t. of less than 1.4-to-1 from 28.5 
MHz to 29.0 MHz. 


“And guess what? It works on 10 
meters as a center-fed long wire! 
The s.w.r. is below 1.4-to-1 from 28.5 
MHz to 29.0 MHz. And I've worked 
all over the U.S. of A. on sporadic-E 
skip with this antenna. Two bands 
for the price of one!” 

“Yes”, | agreed. “The antenna 
works as a seven half-wavelengths 
wire on 10 meters. God knows what 
your radiation pattern looks like; it's 
probably a hash of both horizontal 
and vertical polarization. The point 
is, you have a simple, inexpensive 
and compact antenna that does the 
job on both 80 and 10 meters. | 
would imagine that you can vary the 
s.w.r, plot around by moving the 
lower wire with respect to ground. 
Some time you might try running the 
lower wire away from the upper one, 
just to see what happens. | think if 
you did that, you might improve the 
s.w.r. bandwidth on 80 meters”. 

Pendergast breathed a happy sigh 
and nodded his head. “Perhaps l'Il 
do that next weekend. But things are 
working so well, it might be a good 
idea to leave well-enough alone”. 

“You aren't the only backyard ex- 
perimenter”, | remarked. “Look at 
this photo of Dave, W3LSG. He’s got 
a four element, triband Quad on a 
crank-up tower. This is the sixth 
Quad he’s built. Notice how he works 
on it. He drops the crank-up tower 
down and then climbs up to adjust 
the elements on a guyed extension 
ladder (fig. 3). That's a fine idea. 
He can clip onto the ladder with his 
safety belt and use both arms to 
work on the Quad. That looks like 
the safe and smart way of experi- 
menting on one of these monster 
antennas”. 

“It is a good idea”, agreed Pen- 
dergast. "I am a coward when I'm 
more than 20 feet in the air”. 

“And here are two more good an- 
tenna ideas from that avid experi- 
menter, Mike, WA3GJA. He suggests 
using a Hustler mobile antenna as 
the top loading device to make a 
vertical antenna for 80 and 40 meters 
(fig. 4). The basic antenna is a 40 
meter ground plane made of alumi- 
num TV mast sections. It has four 
40 meter radials at the base, strung 
out over the grass. It also has four 80 
meter radials, plus a six foot ground 
rod. 

“At the top of the 40 meter radia- 
tor the 80 meter Hustler resonator is 
mounted on a % x 24 stud. The mo- 
bile whip above the resonator is ad- 
justed to provide resonance at the 
desired frequency in the 80 meter 
band.” 

“Isn't this antenna quite sharp on 
80 meters?", asked Pendergast. 


“Probably”, | replied. “It should be 
broad enough to cover the whole 40 
meter band, but | would think that 
the passband on 80 meters is limited 
to about 50 kHz. That’s not bad, how- 
ever, for an antenna of this size”. 

“What's the other antenna?”, asked 
Pendergast, as he made notes in his 
ever-present lab notebook. 

“Mike's other antenna Is also de- 
signed around a slip-up TV mast. It 
is a double inverted-V for 80 and 40 
meters. The mast serves as a support 
for the center of the antenna and the 
wires of the inverted-Vs serve as guy 
wires for the mast. The inverted-V 
dipoles are connected in parallel at 
the top feed point and fed with a 
single 50 ohm transmission line of 
RG-58/U cable. Since both Vs are 
full-size dipoles, bandwidth is good 
on both 40 and 80 meters.” 

“How about a tri-band antenna 
that's simple and easy to erect?”, 
asked my friend. “Something that 
takes up a minimum of space?” 

“Well, my old friend WA7LRU 
came up with an interesting antenna”, 
| replied. “Bill wanted a compact tri- 
band antenna and he designed the 


3/8 X 24 stud to bolt on resonator 
Screws holding mast sections together N! 


Bolts 


Washline post 


Fig. 3—Here’s how Dave, W3LSG works 

on his tour element Quad. The tower re- 

tracts to the 20 foot level and Dave makes 

his adjustments trom the top of a guyed 

20 foot extension ladder. He clips onto the 

ladder with a safety belt so he can use both 
arms to work on the antenna. 


FF} 


Adjust to resonance in 80 meter band 
at desired frequency 


e 


80 meter “HUSTLER” resonator 


32'6" of aluminum TV mast pipe, 
40 meter radiator 


8.0, 2 6 


1 © RG-B/U 502 cable 
=, buried and run to shack 


a te eee ee 


Fig. 4—The WA3GJA vertical antenna for 40 and 80 meters is made of a Hustler mobile 

whip mounted atop a 40 meter ground plane. The resonator and top section are adjusted 

for resonance at the operating frequency in the 80 meter band. Separate radials for 80 

and 40 meters, plus a ground rod, are placed at the base of the vertical. An r.t. choke 
is placed across the coaxial line at the base of the antenna for a static drain. 
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336" pipe 
vertical 
RG-8&/U ‘A at 14MHz 
-8/U approx 1) at 
(tikes) a 
ty 
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one shown in fig. 5. It consists of a 
34 foot self-supporting vertical made 
of aluminum tubing. It has radials for 
80, 40 and 20 meters at the base— 
the more radials, the better. 

“On 40 meters, the antenna func- 
tions as a simple ground plane. On 
80 meters, a base loading coll is used 
to resonate the system to the desired 
frequency. Bandwidth on 80 meters, 
of course, is rather narrow—about 
25kHz. However, the base loading 
coil is adjustable, so the antenna can 
be resonated anywhere in the 80 me- 
ter band. 

“Well, how about 20 meter opera- 
tion", demanded Pendergast as he 
copied the sketch. 

“Ah! On 20 meters an auxiliary 
L-network is placed in the shack and 
is coupled to the vertical antenna via 
a quarter-wavelength of coaxial line. 
The network is adjusted for lowest 


s.w.r. on the transmission line to the 
equipment. The line running from the 
network to the antenna, of course, 
has quite a high s.w.r. on it—it acts 
as an impedance transformer. And it 
does the job. 

“Bill has the loading coil switch at 
the base of the antenna connected 
to a long extension shaft that pierces 
the shack wall, so he can switch be- 
tween the three bands without leav- 
ing his operating position. 

“And don't forget, with this vertical 
antenna, or any other vertical, part 
of the secret of success Is to use 
plenty of radial wires. Bill has at 
least eight for each band fanned out 
beneath the antenna”. 

Pendergast sighed. “Well, that's 
one thing | like about a horizontal 
antenna . . . no radial wires to get in 
the way!” 

| tossed an orange-colored maga- 


Laod Sobie Lhe 


Fig. 6—Top view of the X-beam installed at VK2SK. This compact 20 meter beam is 
boomless, the elements being supported at the center on an insulated plate. Each arm 
is 13 feet long. The director sections are connected together at the center, and the driven 
element is split and fed with a 50 ohm coaxial line. To achieve resonance, wire tops are 
added to the ends of the element to bring them to the proper length. The tips (or “tails”) 
are folded back and tied to form a square, Nylon line is used to connect the tips together. 
(Drawing courtesy of amateur radio, the publication of the Wireless Institute of Australia). 
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Fig. 5—The 80-40-20 meter vertical an- 
tenna of WA7LRU. Antenna acts as a 
ground plane on 40 meters, with Lı out of 
the circuit. On 80 meters, antenna is base 
loaded by coil Lı. On 20 meters, antenna is 
a half-wave vertical, fed through a quarter- 
wave matching transformer made of 50 
ohm line. Simple L-network matches trans- 
former to 50 ohm line. Network is in the 
shack and the loading coil is at the base of 
the antenna, Coils are surplus roller coils 
and capacitor is double spaced. Radials 
for the three bands are placed under the 
antenna. 


zine at my friend. “Say, if you like 
horizontal antennas, you'll love the 
X-Beam designed by VK2SK and de- 
scribed in the February, 1976 issue 
of amateur radio, the publication of 
the Wireless Institute of Australia. 
This is a compact, 2 element 20 me- 
ter beam that fits within a square less 
than nineteen feet on a side, Fig. 6 
is a top view of the beam. This is a 
boomless design and, according to 
VK2SK, the power gain compares 
favorably with the usual tri-band 3 
element beam. You can see why he 
calls it the X-beam. A driven element 
and director are used with both ele- 
ments affixed to a common center 
piece by means of insulating clamps. 

“Each element is split in half at the 
center to form four arms, the length 
of each arm being 13 feet. VK2SK 
suggests the use of %4-inch, %-inch 
and ¥2-inch tubing to make up the 
arms, The arms droop about a foot 
at the tips unless a vertical center 
post is used, with nylon fishing line 
stays out to the element tips to take 
up the sag. 

“Since the antenna elements are 
only 26 feet long, it is necessary to 
add wire “tails” to the element tips 
to bring them to the proper length. 
The tails are made up of #24 copper 
wire and are tied back upon each 
other by nylon fishing line. Finally, 
the director element is jumpered at 
the center and the driven element is 
fed at the center with a 50 ohm co- 
axial line. VK2SK passed the line 
down the inside of his steel mast and 
brought it out at the base. He con- 
cluded that no balun was needed at 
the antenna end of the line, since 
the line was shielded by the mast. 

“The length of the talls is relative 
to wire size and the length given ap- 
plies only to #24 wire. Changing wire 
size means that the tails must be 
retrimmed for best performance.” 

“How do you tune the X-Beam?”, 
asked my friend. 

“According to VK2SK, the tails on 
the director are adjusted for best 
front-to-back ratio and the tails on 
the driven element are adjusted for 
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Fig. 7—The Polar pattern of the VK2SK X-beam, as plotted by ZL2NH. 


lowest value of s.w.r. at the design 
frequency. He recommends that the 
tails be made longer than necessary 
and taped to the nylon line and fold- 
ed back upon themselves. They can 
then be quickly pruned with cutters. 
Both elements are closely coupled 
and tuning one interacts with the 
other. As a result, the director is 
opened at the center and the driven 
element is then resonated to fre- 
quency. Once that is done, the direc- 
tor is adjusted for best performance”. 

“What kind of a pattern does the 
X-Beam have?”, inquired Pendergast. 
He continued to draw in his note- 
book. 

“A plot of the beam was run by 
ZL2NH, as shown in fig. 7. This is 
typical of a two or three element 
array. Obviously, the antenna works. 
And the results are very good for an 
assembly that only weighs about 4.5 
pounds, 

“Incidentally, you'll notice that the 
length of both elements is slightly 
longer than similar elements in a 
conventional Yagi beam. Extra-length 
elements are commonly required 
when the elements are folded back 
upon themselves, as is done in this 
design.” 

“Amazing”, admitted Pendergast. 
“A 20 meter beam of this size and 
weight is certainly an eye-opener”. 

“An alternative design would be to 
eliminate the wire tails and extend 
the X-arms to their full length. You 
would have to adjust the lengths to 
compensate for the design change.”, 
I said. 


“How good is the bandwidth of the 
X-array?", demanded Pendergast. 

“According to the article in ama- 
teur radio, the bandwidth is better 
than 2-to-1 across the 20 meter band. 
That’s quite good for an array of this 
size and configuration”. 

Pendergast sighed and glanced at 
his digital wristwatch which gave the 
time, date, temperature and humidity. 
“Getting late”, he said. "Nearly time 


(Continued on page 89) 


Fig. 8—CB antenna hardware provides in- 
expensive antenna mount for amateurs. 
The Turner type 800 mirror mount for CB 
whip doubles handily as a support for 
amateur whip. Device bolts to any hori- 
zontal pipe-like structure. An ideal arrange- 
ment for portable operation from a hotel or 
motel having a fire escape rail, porch rail- 
ing or the like. Mount has a standard SO- 
239 receptacle. 
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frequency. 
Adjust it to your operating 
frequency quickly and easily. 


If there is one place in 
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risk uncertain results it is in your 
antenna 


The Palomar Engineers 
R-X Noise Bridge tells you if your 
antenna is resonant or not and, if 
it is not, whether it is too long or 
too short. All this in one 
measurement reading. And it 
works just as well with ham-band- 
only receivers as with general 
coverage equipment because it 
gives perfect null readings even 
when the antenna is not resonant. 
It gives resistance and reactance 
readings on dipoles, inverted 
Vees, quads, beams, multiband 
trap dipoles and verticals. No 
station is complete without this 
up-to-date instrument. 


Why work in the dark? 
Your SWR meter or your 
resistance noise bridge tells only 
half the story. Get the instrument 
that really works, the Palomar 
Engineers R-X Noise Bridge. Use 
it to check your antennas from 1 to 
100 MHz. And use it in your shack 
to adjust resonant frequencies of 
both series and parallel tuned 
circuits. Works better than a dip 
meter and costs a lot less. Send 
for our free brochure. 


The price is $39.95 and we 
deliver postpaid anywhere in U.S. 
and Canada. California residents 
add sales tax. 


Italy write i2VTT, P.O. 
Box 37, 22063 Cantu. Elsewhere 
send $42.00 (U.S.) for air parcel 
post delivery worldwide. 


Fully guaranteed by the 
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Bridge. ORDER YOURS NOW! 
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BOX 455. ESCONDIDO, CA 92025 
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bered detents are within the tuning 
azimuth of the conrol by placing the 
arrowed hole over all the detents. If 
a detent is not in the tuning range, 
place one of the holes of the manual 
present tuning control over the de- 
tent nut, place the locking key over 
the nut, and loosen it. With the key 
on the nut, rotate the control until 
the detent is within the tuning azi- 
muth, and tighten the nut. 

Second: set the bandswitch and 
manual preset tuning controls for the 
desired frequency. Place the arrowed 
hole over the desired numbered de- 
tent by rotating the manual-preset 
tuning control. Loosen the numbered 
nut with the key and lift the cam arm. 

Leaving the key in place, rotate 
the control back to the channel 
frequency, push in the fine-tuning 
control and adjust it. Adjust the an- 
tenna trimmer for maximum signal. 
Rock the fine-tuning control. Tighten 
the numbered nut to secure the de- 
tent, push down the cam arm, and 
remove the key. = 


Antennas (from page 53) 


for my schedule with Iraq. Guess | 
had better leave”. 

“Before you go, you might be inter- 
ested in this gadget which has just 
surfaced in the CB market”, | said, 
handing my colleague a photograph 
(fig. 8). This is a stationary mount for 
a CB whip antenna made by Turner 
division of Conrac. You'll note that 
it bolts to any horizontal pipe-like 
structure. This is ideal for portable 
work when you want to clamp a whip 
onto a railing, fire escape rail or a 
metal fance. The mount has a stan- 
dard SO-239 receptacle.” 

“Not bad”, said my friend. “This 
proves that something good comes 
out of CB radio from time to time. | 
may take it along with me on my next 
DxX-pedition. | understand that the 
Thousand Islands in the gulf of St. 
Lawrence in Canada have just been 
made into one thousand separate 
countries. | think I'll go up there. 
That will keep me busy working DX 
for the rest of my life". 

| reached into my pocket and with- 
drew a dollar bill. “Here. Take this”, 
| commanded. “This will pay for my 
QSL card, just in case | never work 
you". 

73, Bill, W6SAI 


KC4NI 


finally — to our wives and families 
who tolerated the whole thing, from 
start to finish. | must conclude with 
a personal thank you to Rick, W2EPA, 
who lugged his transceiver over to 
my rather equipment-barren shack 


(from page 27) 


and gave W2FYS a contact with Nav- 
assa. Two, actually, a c.w. and a 
phone QSO. | even have tape record- 
ings of the latter (from both ends, 
yet!), so | have reasonable proof of 
a legitimate KC4NI QSO. At that, 
these are undoutedly the two most 
expensive QSL's | have ever obtained 
—about $500 each! Still, it was worth 
it. Thanks also to K2FT and W2PAU 
for the photography work . . . nice 
job, fellas. Finally, thanks to the other 
five members of the KC4NI gang for 
providing me with an experience | 
will never forget! Where do we go 
next? a 


Novice (from page 55) 


Island, Novice WM6EL, has crystals 
on 7105, 7115, 7125, and 7145 kHz 
on 40 meters and on 21120, 21135, 
21165, and 21189 kHz., according to 
Ev Taylor, W6DOR, of Golden West 
Crystals, who supplied the crystals. 
WMGEEL’s address is: Wm. G. Pek- 
elder, USN Station, Box 38, FPO, San 
Francisco, CA. 96614. Another note 
from Ev to say that Marilyn Kibler, 
WM6EC, the wife of KM6BI, 7200 
kHz, s.s.b., is also active on the Nov- 
ice bands. Ev “got a kick out of” our 
suggestion to use the dishwasher to 
clean radio gear. He has been doing 
it for years. He advises, though, “Do 
not use it for a plastic chassis type- 
writer. What a mess!” 

In the April, 1976, issue of The 
Condenser, the paper of the LaPorte, 
Ind., Amateur Radio Club, Duane 
Mantick, WN9OMC, compliments the 
graduates of the club’s latest ama- 
teur study course. He then condemns 
the FCC for even thinking about a 
no-code v.h.f. license and doubts 
that there was such a thing as a law- 
abiding CB operator. But he has a 
simple, unworkable scheme to pre- 
vent these lawless characters from 
getting into the amateur bands: when 
they appear at the club’s amateur 
course, refuse to give them the test! 
We doubt that the depraved charac- 
ters he is talking about are going to 
bother to study for any license. But 
anyone, CB operator or not, who 
joins a course to study for an ama- 
teur license is the person we are 
looking for . . . Susan Langley, 
WN4AKB/5, 5712 N.W. 112 Street, 
Oklahoma City, Okla. 73132, earned 
her Novice license a year ago, when 
she was 13. Her Dad, Dave, W4YDY, 
appeared in our Novice column, as 
WN4YDY in the July, 1953, issue of 
CQ. She uses his Collins KWM-2 
transceiver in conjunction with a Hy- 
Gain vertical antenna. Unfortunately, 
she neglected to mention what bands 
she works and whom. However, she 
is in the eighth grade; when she dis- 
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New ITEMS .. . New BARGAINS! 
FREE UPON REQUEST! 

If you haven't received our new Cata- 
log, write for free copy today. Address: Dept. CO 
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1016 E EUREKA - Box 1105 + LIMA, OHIO - 45802 
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est prices ever on U.S. Military sur- 
plus, especially on Collins equipment 
or parts, We pay freight. Call collect 
now for our high offer. 201 440-8787. 
SPACE ELECTRONICS CO. 
div. of Military Electronics Corp. 


35 Ruta Court, S. Hackensack, N.J. 07606 
GOVERNMENT SURPLUS 


If you haven't received your 
copy, write for FREE surplus 
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Colonel Wayne D. Russell 


9410 Walhampton, Louisville, 
Kentucky 40222 (502) 426-2838, 


SST T-1 RANDOM WIRE ANTENNA TUNER 


postpaid, (Add Sales Tax in Calif.) 
SST ELECTRONICS, P.O. BOX 1, LAWNDALE, CA, 90260 


125 Hz Crystal Filter for Drake R-4C Cuts 
QRM. Ideal for DX and Contest Work. Does 
what no audio filter can do, A must for CW 
‘operators who want the best 125 Hz @ -6 db, 
325 Hz @ -60 db, 8 poles CF-125/8 $125.00. 
Return in 10 days for full refund if not 
satisfied. Sherwood Engineering, Inc., Dept. 
C, 1268 South Ogden Street, Denver, Colo- 
rado, 80210. (303) 722-2257 Master Charge, 
BankAmericard. 


covered that she could write on any 
subject for her term paper, she 
chose “Amateur Radio,” which her 
instructor highly approved of. So do 
we. 

At the bottom of the page already! 
Remember. This is your column. You 
are invited to write about your prob- 
lems, as well as your triumphs in 
Amateur Radio. You will discover 
you are not alone. Send your “News 
And Views,” suggestions of subjects 
we should discuss, and sharp pic- 
tures of yourself and station. Address 
your letters to: Herbert S. Brier, 
Novice Editor, CQ Magazine, 409 
South 14th St. Chesterton, Indiana 
46304. 73, Herb, W9EGQ, 
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“Hows DX?", | asked. 

“Pretty good," admitted Pender- 
gast. He dropped the pen with a sigh 
and swept a pile of unanswered QSL 
cards to the side of his operating 
table. “Considering this is the bottom 
of the sunspot cycle DX has been 
amazingly good. | remember the bot- 
tom of the last cycle in summer of 
1964. DX was terrible then. Why is it 
so much better now?" 

“| don't know,” | replied. “Better 
equipment. Better antennas. Better 
operators. A combination of all 
three?” 

“Better antennas,” Pendegast said 
contidently. “There are some pretty 
clever designs floating around, like 
10 elements on a 160 foot tower...” 

“Believe it or not, the greatest 
interest is in the simpler antennas. 
The majority of fellows can't put up 
the 160 foot tower, or anything close 
to it. Most of my mail consists of in- 
formation about — and requests for 
— simple antennas. Small ones for 
apartment dwellers and fellows has- 
sled by neigrbors, building inspectors 
and various restrictions.” 

“What about that loop antenna you 


*48 Campbell Lane, Menio Park, CA 94025. 


Fig. 1—The folded circular loop, or Halo 
antenna. When the folded dipole is bent 
into a Halo antenna the input impedance 
drops from 288 ohms to 86,5 ohms. The 
antenna exhibits positive reactance be- 
cause of the capacity between antenna 
tips. By changing the diameters of the 
conductors, the input impedance can be 
adjusted to match a coaxial line. A single 
conductor Halo has an input impedance 
of 15.7 +/75.3 ohms. 
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WILLIAM I. ORR, W6SAI, ON 


Antennas 


Fig. 2—Layout of Halo 


antenna for 10 meters. 


Antenna is 43" square. 
Each wire length is 
8'1". A seven inch sep- 
aration is used at the 
high voltage point 
(top). Antenna is fed 
with a matching coil 
and one-to-one balun 
at the bottom (feed- 
point). Radiation pat- 
tern is into and out of 
the page in a figure-8 
contiguration. 
Wood framework is 
shown in dotted lines. 


have up on the garage?", demanded 
my friend. 

“A good case in point”, | replied. 
This design is based upon an article 
on folded dipoles and loops that ap- 
peared in the March, 1961 issue of 
IRE Transactions on Antennas and 
Propagation. The article was a com- 
prehensive, theoretical study of an- 
tenna types done by C.W. Harrison, 
Jr. and R.W. King of the Sandia 
Corporation and Harvard University, 
respectively. A portion of the article 
concerned itself with the “halo” 
antenna (figure 1). 

“The folded dipole style of halo 
has been used with some success as 
a mobile antenna for 6 and 2 meters 
and also is used for f.m. broadcast- 
ing. The dimensions of the dipoles 
can be adjusted to provide a good 
match to a 50 or 70 ohm line. Its a 
tough job to construct, however, 
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Wood pole 


especially for the lower frequencies. 

“The single conductor halo, on the 
other hand, is very easy to construct, 
and that’s the one | am testing at the 
present time. The input impedance of 


R (3 a oc 
m 
ta) (8) 


Feed point t R 


Fig. 3—At A is shown the equivalent cir- 
cuit of a dipole that is shorter than reson- 
ance. It exhibits capacitive reactance (C). 
A parallel resonant circuit is formed at B 
with the addition of inductor, L. The 
equivalent L-network is shown at C. 


this design, however, is quite low. 
According to the article, it runs about 
16 ohms. In addition, the halo anten- 
na should be cut a bit shorter than 
an equivalent dipole running in a 
straight line.” 

“What's your design?", asked 
Pendergast, as he pulled his ever- 
present notebook out of his attache 
case and prepared to make notes, 

“Well, the design is shown in figure 
2. Basically, it is a half-wave dipole 
bent into a square and mounted in a 
vertical position. It has the same 
radiation pattern as a regular dipole. 
My antenna is for 10 meters, but 
there’s no reason why one couldn't 
be built for any h.f. band. Look! The 
10 meter version is only a little over 
four feet on a side! That's small 
enough to be turned by the flimsiest 
of TV rotators.”’ 

“Let's talk about the electrical 
characteristics first’, requested my 
friend. 


Shunt reactance (ohms) 


Fig, 4—Shunt inductive reactance re- 
quired to establish transformation from 
antenna load resistance (y-axis) to 50 
ohm coaxial line. Reactance can be trans- 
lated to inductance for various a) 
bands by using reactance chart 
ductance chart in recent ARAL handbooks. 


“Very well,” | replied. “In order 
to match the 16 ohm input impedance 
it is necessary to provide a simple 
matching network for a 50 ohm coax- 
ial line. This can be done by forming 
an equivalent parallel resonant circuit 
made up of the input impedance of 
the antenna and a shunt coil. If the 
antenna is slightly shorter than 
resonance, it looks like a series cir- 
cuit at the terminals so all that is re- 
quired is the coil placed across the 
antenna terminals, as shown in fig. 3 

“Without going into the mathe- 
matics of it, the data in figure 4 
translates everything into practical 
terms if you know the input imped- 
ance, or radiation resistance, of the 
antenna. For this little mini-loop, it is 
16 ohms. To match it to a 50 ohm 


Fig. 5—Typical free-space horizontal plane pattern of vertical antenna mounted in 
center of roof of automobile. Drawings courtesy Communication News, a Harcourt 
Brace Jovanovich publication. 


line, the inductor required has a re- 
actance of about 35 ohms.” 

“How do | get from inductive react- 
ance to the nitty-gritty of how-many- 
turns?”, asked Pendergast. 

“The easiest way is via a reactance 


chart, such as on page 44 of the 1976 
edition of the ARRL Handbook. Ac- 
cording to the chart, a reactance of 
35 ohms on the 28 MHz band is 
equivalent to an inductance of about 
0.2 microhenries. You can now trans- 


#=270° 


Fig. 6—Field intensity plot for whip antenna mounted on left, rear vehicle bumper. 
Field strength is down about 6 dB to left of vehicle. 
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late this into a real-life coil by turning 
to the inductance chart on page 27 
of the same handbook. An induct- 
ance of 0.2 microhenries is equival- 
ent to about 5 turns of #12 bare or 
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Fig. 7—Field intensity plot for whip antenna mounted on trunk of vehicle. Pattern is 
nearly omnidirectional. 


enamel-coated wire, ¥2 inch inside 
diameter and wound at 8 turns per 
inch, The coil is therefore % inch 
long.” 

“Why don't they place the two 


Fig. 8—Co-phased whip patterns with 5 and 10 foot separation show deep nulls to the 
sides of the vehicle. Ten foot separation provides 6 dB nulls, whereas 5 foot separa- 
tion shows 4 dB nulls. 


graphs on one page?", grumbled my 
friend. 

“Well, they want you to think a 
little", | replied. “Now, once you have 
figured out the coil and mounted it 
across the antenna terminals, the last 
step is to place a 1-to-1 balun trans- 
former between the feedline and the 
antenna terminals. The coil, antenna 
and balun connections all are in par- 
allel at the feed point. 

“The s.w.r, curve of the mini-loop 
is quite sharp, providing a bandwidth 
of about 250 kHz. By adjusting the 
coil and the length of the wire in the 
loop, however, it is easy to zero-in 
at your pet operating frequency. My 
loop is adjusted to 28.6 MHz and 
works great from 28.5 MHz to 28.7 
MHz. And the s.w.r. is less than 2-to-1 
across that range”. 

“Now, how does it all go to- 
gether?”, demanded Pendergast. 
“You must remember that all the 
tools | have are a hammer and a dull 
Boy Scout knife!” 

“No problem at all", | laughed. 
“My mini-loop was made of materials 
from the local hardware store. | used 
a square piece of plywood for the 
center plate. The wood pole and the 
arms are made out of 1-inch diameter 
hard dowel rod. The poles are 
clamped to the plywood plate with 
small U-bolts. Holes are drilled in the 
tip ends of the dowels for the an- 
tenna wire. The #16 antenna wire is 
strung through the holes and fast- 
ened to the top insulator. This must 
be a good insulator with a long leak- 
age path, as it is at a point of high 
potential. | used two, 3-inch ceramic 
insulators in series, Once the loop is 
assembled, the center U-bolts are 
loosened a bit and the dowel rods 
pushed out to tighten the wire. And 
| gave the wooden framework a coat 
of boat varnish to make everything 
waterproof, 

“The wood pole is jammed into a 
support pipe. You don't want the pipe 
to come up into the electrical field 
of the antenna, so there’s a section 
of pole that extends under the loop 
for nearly two feet. The support pipe 
is a TV slip-up mast, shimmed at the 
top to make a tight fit with the wood 
pole. | use a TV rotator to turn the 
little loop”. 

“How does it work?", asked Pen- 
dergast as he continued to make 
graceful drawings in his notebook. 

“Damn good", | replied. “It doesn't 
have the sock of my beam, but I've 
worked plenty of short, summer skip 
on 10 and have gotten excellent 
reports. It seems to be down about 6 
db on direct comparison tests with 
the beam, which is about right, | 
guess”, 


“Looks like a nice job for portable 
operation”, observed my friend. “In 
fact, if it was just a little bigger, it 
would make a good CB antenna”. 

“Perish the thought,” | replied. 

“Speaking of CB antennas”, said 
Pendergast, as he pulled a large 
magazine out of his jacket pocket, 
“Did you see the article on co-phased 
mobile whip antennas in the June, 
1967 issue of Communications News? 
It is written by Dave Rayburn of 
Breaker Corporation and he discus- 
ses the operation of twin whips on an 
automobile or truck. Lotsa CBers use 
twin whips, but lve never seen a 
mobile amateur installation with twin 
whips. Is it a good idea, and why not 
use it on 10 meters?” 

“Slow down”, | said. “I remember 
some of the early 80 meter mobile 
operators used twin whips, connected 
in parallel, in order to reduce corona 
effects when running high power a.m. 
That was a long time ago. But the CB 
twin whips are different in that they 
are co-phased in the broadside con- 
dition. Theoretically, this is a simple 
bidirectional beam antenna. Look at 
figure 5. That's a field intensity plot 
of a single vertical whip antenna 
mounted on the center of a vehicle 
roof. A nice, omnidirectional pattern. 
But look at figure 6. Now the whip is 
mounted on the left, rear bumper of 
an automobile. The field pattern is 
all screwed up, with most of the 
radiation over the right, front fender 
direction and very little to the left of 
the vehicle. 

“Now, when the whip is mounted 
on the trunk of the vehicle, the pat- 
tern is more omnidirectional, as 
shown in figure 7, This is not bad. 

“But the problem arises as to an- 
tenna placement on the big semi-rigs, 
or “sixteen wheelers”, as the CBers 
call them. About the only clear loca- 
tion for an antenna — away from the 
body of the vehicle—is on a side 
mirror mount. And that gives a skew- 
ed pattern similar to that of the 
bumper mount. 

“The final solution is to use two 
whip antennas, co-phased, mounted 
on each mirror mount. Co-phasing is 
simple — just use equal lengths of 
coaxial line and connect the lines in 
parallel at the transmitter. When that 
is done, the antenna field pattern re- 
sembles that shown in figure 8. With 
5 foot separation, the pattern is figure- 
8 shaped, in-line with the body of the 
vehicle, Radiation off to the sides is 
down about 4 decibels compared to 
the field strength in-line with the 
vehicle. Five foot separation is about 
that found on most automobiles”. 


(Continued on page 73) 
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Fig. 9—Co-phased vertical antennas for 40 meter band. Each 
antenna employs matching inductor (see figs. 3 and 4) to bring 
base impedance up to 50 ohms. Forty meter vertical exhibits 
typical base impedance of about 40 ohms, so shunt reactance 
(L) of 100 ohms is required. This works out to 2.3 microhenries 
at 7 MHz. This would equal 12 turns #14 wire on a 1-inch 
diameter form, wound 10 turns per inch. Length of line sections 
(A) is unimportant, so long as the lengths are equal. Line sec- 
tions (B) are each 23 feet long to tip of plugs. Length of anten- 
nas and base inductors are adjusted to provide low s.w.r. on 
50 ohm line to station. 
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QRP (from page 45) 


News 
Things ought to be picking up for 
QRPp DXers on the high bands, and 
for the guys who like 40 and 80. We 
haven't had any applications for 
QRPp DXCC for several months now. 
How are things going? I'd like to 
devote the bulk of some future 
columns to reports from our readers. 
So, if you've been active and would 
like to share some of your experi- 
ences and savvy with our readers, 
take pen in hand. Also, I'd really 
appreciate (and so would our read- 
ers!) pictures of fellow QRPp'rs, so 
let's get on the ball! Remember that 
the big CQ WW DX bash this fall will 
have a special, separate QRPp sec- 
tion if current plans work out. So get 
planning on that effort right now. 
Let's have a good showing. It is high 
time some “biggie” organization like 
CQ (or QST? naw, never) recognized 
that QRPp operators have been par- 
ticipating in these contests that 
everyone assumes are reserved for 
the QRO guys. At least thirty entries 
first time out! Until next month, then. 
73, Ade, KBEEG 


Antennas (from page 41) 


“Well”, interrupted Pendergast, “It 
seems to me that the fellows using 
twin whips on automobiles don’t gain 
a thing. In fact, they loose signal 
strength to the sides of the auto- 
mobile”. 

“That's right”, | agreed. “And look 
at the situation with 10 feet spacing. 
No improvement in gain, and the 
signal strength is down about 6 dB 
off the sides of the vehicle. Even so, 
most operation of the big trucks — 
speaking from a communication point 
of view — is up and down the high- 
way, so the figure-8 pattern is prob- 
ably a good thing. It helps to reduce 
interference a bit from stations to 
the sides of the road. And it improves 
the poor pattern of a single whip 
mounted on a big semi-rig. But all 
the use of twin whips on an auto- 
mobile does is to inflate the ego of 
the user, as far as | can tell.” 

Pendergast sighed heavily. “I 
guess I'll stick to 2 meter f.m. and 
my nineteen-inch whip antenna”. 

“Don't sell the vertical antenna 
short’, | answered. “I received a very 
interesting note from Dave, WOFCL, 
in Great Bend, Kansas. Dave has 


been working with 40 meter vertical 
antennas and has evolved a very 
simple and effective version of the 
well-known phased vertical array 
(Figure 9). The verticals are spaced a 
half-wavelength apart and are fed in 
phase to produce a broadside pattern 
(into and out of the page ). He uses 
a TV mast for one vertical and an 
aluminum tubing mast for the second 
vertical. They are guyed with nylon 
rope and sit on soft drink bottles. He 
recommends plenty of radial wires. 

“The feed system is quite simple. 
Each antenna is matched at the base 
with an inductor (as is done with my 
mini-Quad loop) to provide a feed 
point impedance of 50 ohms. Then, 
each antenna has an equal-length 
section of 50 ohm line (A), followed 
by a quarter-wavelength section of 
70 ohm line (B). This works out to 23 
feet for either RG-59/U or RG-11/U. 
The 70 ohm transformer steps the 
impedance of each antenna up to 
about 98 ohms. A coaxial T-connec- 
tor is used to connect the antennas in 
parallel, dividing the circuit imped- 
ance by two to about 49 ohms. From 
this point, a 50 ohm line is run to the 
station equipment. 

“It is easy to tune up the system. 
Adjust each antenna by itself to pro- 
vide a base impedance of 50 ohms. 
This is done with the aid of a dip- 
meter and Antennascope. A noise 
bridge may be used, if desired. An- 
tenna length and matching coil turns 
are adjusted together. As a final 
check a 50 ohm line may be run 
separately to each antenna and the 
antenna adjusted for minimum s.w.r. 
on the line. Once this is accomp- 
lished, the antennas are parallel 
connected through the 70 ohm trans- 
formers and T-connector. 

It should be possible to reach 1.2- 
to-1 s.w.r. when the antennas are 
working together. In this case, the 
antennas are resonated at 7.06 MHz 
for full band coverage”. 

Pendergast asked, "How do they 
compare against a simple dipole?” 

“Dave says the two antennas out- 
perform his inverted-V dipole at dis- 
tances over 600 miles. He has placed 
the whips to give east-west cover- 
age”. 

“Well, | know the antenna works”, 
responded my friend. “I've heard 
WOFCL and he suffers no pain in 
working DX”. 

“That's right,” | replied. “It's hard 
to be loud on 40 meters, and | take 
my hat off to the fellow who has the 
energy, time and space to put up a 
good antenna system. | think I'll just 
go home and sulk about it for a while, 
since all | have is a wire running out 
to a tree in the rear of the yard!” W 
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A swirl of leaves swept against the 
window of the radio room and the 
antenna atop the tower trembled 
gently in the increasing blasts of the 
wind. It was still afternoon, but the 
days were getting shorter and the 
nights colder. 

“Winter will soon be here", said 
Pendergast, interrupting my thoughts. 
“Better get all your guy wires in 
shape and the antennas tied down 
for the wintry weather. Everyone says 
snow will come early this year". He 
shivered elaborately and settled 
down in his operating chair. 

“That reminds me,” | replied. 
“Here's an interesting little chart that 
| found in the January, 1934 issue of 
LR.E. That was the month | got my 
ham license, so | was looking through 
the back issues to see what was 
going on in the world of shortwave 
radio at that time. Look at this graph 
(fig. 1)". 

Pendergast peered over my 
shoulder at the drawing. | continued, 
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Fig, 1—Radiation resistance as a function 
of height for a dipole above ground of good 
conduction. “Classic” curve is for per- 
fectly conducting ground. Real-life mea- 
surements show that radiation resistance 
exhibits much higer values than assumed 
for antenna heights less than 0.2 wave- 
length. Increase in radiation resistance is 
probably due to ground losses. 
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Fig. 2—Ground losses may be reduced by 

placing a reflector wire beneath the dipole. 

Length of the reflector is about 5 percent 

longer than that of dipole. Dimensions 
shown are for 80 meter band. 


“This data was run by engineers of 
the Bell Telephone Laboratories on 
a dipole antenna suspended over a 
good, earth ground. Compare it with 
the curve for perfectly conducting 
ground, such as a copper screen! 
This explains why it is possible to 
feed a low, 80 or 160 meter dipole 
with a £0 ohm coaxial line and get 
a reasonably good impedance match 
and a low value of s.w.r. at antenna 
resonance. 

“For example, an 80 meter dipole 
with an average height of 20 feet 
above the ground is about .08 wave- 
length high. According to theory the 
radiation resistance of such an an- 
tenna is Only about 18 ohms. Thus, 
the best value of s.w.r. at resonance 
is 50/18, or about 2.8-to-1. Most of 
my 80 meter dipoles erected over 
the years have run much closer to 
1.5-to-1, or even better than that. 
Now, according to this chart, a di- 
pole placed at .08 wavelength above 
a good ground really exhibits a ra- 
diation resistance of about 54 ohms. 
And that would give an s.w.r. figure 
of only 1.1-to 1." 

“Gee, that's great", enthused my 
friend. “Ho, ho, all the Handbooks 
are wrong, including yours!" 

“Not so fast,” | replied. “Although 
the article doesn't state it, I'll bet a 
lot of the so-called “radiation resis- 


tance” at the lower antenna eleva- 
tions is really /oss resistance. The 
earth is an imperfect conductor and, 
when in close proximity to the dipole, 
some of the radio energy is bound 
to be lost because of the resistance 
of the earth to r.f. currents. So this 
curve really tells us that at heights 
of less than about 0.2 wavelength, or 
heights of less than 50 feet or there- 
abouts, the ground losses associated 
with an 80 meter horizontal antenna 
rise rapidly. This corresponds to 
heights of 25 feet on 40 meters and 
100 feet on 160 meters”. 

“Bah!", exclaimed Pendergast with 
a frown. “Are you telling me that a 
dipole won't work at heights of less 
than 0.2 wavelength?” 

“Not at all", | replied. “This in- 
teresting graph merely tells you that 
ground loss exists when the hori- 
zontal antenna is in close proximity 
to the ground and that the radiation 
resistance—or input resistance, if 
you prefer, plus the ground loss re- 
sistance adds up to provide a total 
figure in the vicinity of 50 ohms. As 
a result, the low dipole provides a 
somewhat better s.w.r. figure at reso- 
mance than one is led to believe 
from studying the theoretical case”. 

“The graph tells you even more 
than that", | continued. “At an an- 


Four wood poles 


Fig, 3—The tilted Quad loop of WA4BAX. 
Dave uses this antenna on 80 meters. Tilt- 
ing the loop picks up about 3 db in the 
favored direction and drops the signal 
about 3 db in the reverse direction. Length 
of wire in the loop is 1005/1 (MHz). W4TYH 
uses an antenna like this about 50 feet 
high with a 5 percent lerger square re- 
Hector beneath it to reduce ground loss. 


40 meter trap 


HT-18 Hi-tower 


Ground system Ground 


Fig. 4—The add-on 160 meter antenna of W2GHK/4. Hi-tower has 40 meter trap added 

at top of 40 meter section (tower) and single wire resonates system to 160 meters. Stu 

used a Hy-gain trap but a substitute can be made of a 100 pF, 5 kV ceramic capacitor 

(Centralab 850SL-100N). Coil can be 9 turns No. 12, 2% inches diame‘er, 6 turns per 

inch (B&W 3029). Spread end turns to resonate trap on bench to 7.1 MHz before 
installing in antenna. 


the low bands? Any ideas?", asked 
Pendergast, as he made a sketch of 
the Lazy Quad in his notebook. 
“Yes”, | replied, “I got a nice note 
from W2GHK, Stu. He’s got a Hy 
Gain “Hi-Tower" and operates it on 
160 meters (fig. 4). Basically, the 
Hy-Tower consists of a 40 meter, 
Va-wave vertical in parallel with a 
Ya-wave, 75 meter vertical. The 40 
meter section consists of three 8 
foot sections of tower (24 feet) plus 
a short length of tubing attached to 
the tower top to achieve resonance. 
The 75 meter section consists of 27 


tenna height of 0.1 wavelength, for 
example, the observed value of ra- 
diation resistance is about 45 ohms 
Theory says it is only 21 ohms. The 
difference, or 24 ohms, represents 
loss resistance. Antenna efficiency is 
thus 21/45 or 46 percent. Just about 
half your pewer is lost in warming 
the ground.” 

Pendergast sighed heavily. “Well, 
if you can’t get your antenna up in the 
air at the lower frequencies, you'll 
just have to accept the ground 
losses. | wonder if a ground screen 
under the antenna would do any 


good?” - 4 teet of telescoping tubing coming out 
“From the data, I would imagine | of the top of the tower to make a 
it would", | replied. “But it would | total height of 51 feet. The tubing is 


have to be quite large. One stunt 
that some 80 meter operators have 
done is to place a reflector beneath 
their antenna (fig. 2). The idea is that 
the reflector beams the energy up- 
wards, away from the lossy ground 
beneath the antenna. The idea might 
have some merit to it”. Dir. 

“Pretty sneaky", murmured my | Ref DE. No.1 
friend. “Anything else on the subject 
of low frequency antennas?” 

“Yes”, | replied. “I received a note 
from Dave, WA4BAX recounting his 
experience with an 80 meter “Lazy 
Quad”. He slopes it in the direction 
he wishes to work (fig. 3). This an- 
tenna was popularized by Clarence 
Moore, W9LZX, the inventor of the 
Quad. It was described in CQ some 
time back, Dave tilts his antenna and 
picks up about 3 db in the desired 
direction, although he can work DX 
in any direction. He also says that 
W4TYH (Gene) uses an antenna like 
this at £0 feet, but with a 5 percent 
larger square reflector beneath it. 
He's worked into VK and ZL with it, 
so it sounds like a good DX antenna 
for 80 meters.” 

“How about vertical antennas for 


attached to a wire run down the in- 
side of the tower to the feed point 
at the base. This assembly works 
well on the lower bands and de- 
coupling stubs are attached to the 
tower for the higher bands, up to 10. 
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Fig. 5—WS5UTV puts his Hi-Tower on 160 
meters by adding a loading coil to the 40 
meter section. He placed a surplus coil 
about 3% inches in diameter in series with 
the 40 meter wire and adjusted the number 
of turns to provide resonance at 1805 kHz. 
Later, he extended the top section to make 
antenna 65 feet high. Eight radials, 130 
feet long are used in addition to a ground 
screen and 8 ground rods. Al adds about 
200 pounds of rock salt to the soil once a 
year to improve the ground. He says the 
rock salt is “guaranteed to kill the weeds 
even if it doesn't make you louder!” 


“The W2GHK modification consists 
of installing a 40 meter trap (Hy-Gain) 
at the top of the tower section, as 
shown in the drawing. This provides 
a mechanically stable attachment, 
The other end of the trap is con- 
nected to 105 feet of wire run parallel 
to the ground to form an inverted-L 
antenna for 160 meters. The wire can 
be trimmed to “zero-in’ on your pet 
frequency. Stu says he had no trou- 
ble getting the s.w.r. down to near- 
unity with the s.w.r. reading rising to 
more than 1.5-to-1 over 100 kHz. 

“When the trap is connected to the 
top of the tower, the s.w.r. does not 
change on any of the other bands. 
The only effect noticed was that the 


U-bolt 
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Fig. 6—Rugged Quad design is suggested by K4HTU. This 10 meter design uses a 14 foot 
boom. The element mounting plates are 9" x 9” squares of aluminum hung from the 
boom by galvanized U-bolts. A similar plate is used to bolt the boom to the support mast, 
Each element arm is made up of two 6-foot lengths of plastic PVC pipe pressed onto a 
three foot length of electrician's metal conduit. This makes an arm about 13'6" long. 
The arms are cross-mounted on opposite sides of the element mounting plate by means 
of U-bolts. Overall layout of the Quad is shown at (A) and a typical mounting plate is 
shown at (B). A gamma match is used on the driven element. 
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Fig. 7—The super-simple end-ted antenna of KOILS. Chuck uses a 40 foot TV mast in- 
sulated from ground and attached to the side of his house. An insulated wira runs to an 
adjustable L-network at the station. Antenna, plus lead-in wire forms random length 
antenna which works well on all high trequency bands. A lightning switch shorts the | 
antenna to ground for protection during heavy lightning storms. A second set of guy | 


wires may be necessary in windy areas. 


10 meter resonance of the antenna 
shifted about 100 kHz. The tower is 
used with several random 125 foot 
radials, plus a ground rod, for good 
DX on 160 meters”. 

“Man, his Karma is really heavy!!", 
said my friend. 

“Glad you like it”, | responded. 
“As long as we are discussing “Hi- 
Tower" antennas, here's another 160 
meter modification worked out by Al, 
WS5UTV. He modified the 75 meter 
portion to work on 160 meters by 
placing a loading coil at the top of 
the tower section, connecting it be- 
tween the upper pipe and the vertical 
wire running down to the feed point, 
as shown in fig. 5. 

“The coil is a surplus one, about 
3V2 inches in diameter and 16 turns 
per inch. A Millen grid-dip meter 
was used at the base of the tower 
to resonate it to 1805 kHz. The ver- 
tical wire is tapped on the coil with 
an alligator clip—a copper plated 
one! The tower can be resonated to 
any point in the 160 meter band and 
to any point in the 80 meter band, 
phone or c.w., by merely moving the 
clip about, 


“Al also experimented with the 
coil at the bottom of the vertical wire 
Radial ground 
Band wire length tft) 
169 136.0 
80 68.0 
40 34.0 
20 17.0 
15 11.5 
10 85 


Fig. 8—Radial ground wire lengths for 

high trequency bands. Make radial of in- 

sulated wire and tape tree end to prevent 
contact with wire, 
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at ground level. The alligator clip is 
merely attached to the center con- 
ductor of the coaxial line, which is 
tapped along the coil for lowest s.w.r. | 
reading on the line. 

“For a ground return, W5UTV uses 
eight ground rods around the tower, 
plus eight 130 foot radials made of 
copper wire scrounged from an old, 
burned-out pole transformer (free). | 
Al's running 160 watts and has work- 
ed 4 continents and 47 states with 
this antenna. Not bad at all, | say”. 

“That's right", agreed Pendergast.” 
It sounds as if a modified “Hi-Tower" | 
is a pretty good antenna for 160 
meters. 

“Let's go to the other end of the | 
h.f. spectrum”, | suggested. 

“I received a note from Bob, K4- 
HTU, telling me about the four ele- 
ment Quad beam he built for 10 
meters. It cost him about twelve 
dollars for everything. He made the 
elements of surplus #12 enameled 
wire. The boom is fourteen feet long | 
and was made of 2-inch diameter 
irrigation tubing. Since Bob had this | 
at hand, he didn’t include it in his | 
cost, so another amateur duplicating 
the antenna would have to spend | 
money for the boom. In any event, | 
the spreaders are made of ‘'2-inch 
PVC (Polyvinyl Chloride) 315 psi 
water pipe. It makes a snug fit over 
Ye-inch electrical steel wall conduit, 

“Each Quad assembly is made up 
of two arms, each composed of two 
6-foot sections of PVC plastic pipe 
pressed onto a three foot length of 
metal conduit. This makes an arm 
about 13'6” long. The two arms are 
cross-mounted on a 9” square alumi- 
num plate (fig. 6) by means of U- 
bolts. The aluminum plate has a 
right-angle surface on one side that | 


supports a second U-bolt which acts 
as a boom clamp. 

“Spacing between elements is 
about 4'6". The PVC pipes are easily 
drilled to pass the wire loops and 
the pipes can be pressed outwards 
from the center plate to place ten- 
sion on the wires.” 

“How does Bob feed the Quad?", 
asked Pendergast, as he started to 
sketch the antenna in his notebook. 

“He uses a simple Gamma match”, 
| replied. “The driven loop is off- 
center fed by a gamma wire, spaced 
about 2 inches below it. The wire is 
about 20” long. A series-connected 
100 pF capacitor resonates the 
match, and an adjustable shorting 
bar drops it into resonance at the 
chosen center frequency. 

“Bob is very pleased with the 
beam’s performance, even though 10 
meters isn't exactly hot these days. 


| I'll bet he can’t wait until the sunspot 


cycle starts to go up". 

“Really great”, said my friend. "It's 
just about the simplest beam I've 
ever seen”. 

“Well, the prize for the simplest 
antenna goes to Charles, KOILS, | 
think. Look at this drawing he sent 
me (fig. 7). This is a simple, end-fed 
vertical antenna that takes up a mini- 
mum of room and works on all bands 
from 160 to 6 meters. 

“All it is is a 40 foot TV mast in- 
sulated from ground and affixed to 
the side of the house. It is base-fed, 
with a single wire that runs to a sim- 
ple L-network located at the trans- 
mitter. Charles uses a length of 
insulated wire as it is “hot” with r.f. 
He brings it in through a window to 
the matching network. 

“The antenna is mounted on a sur- 
plus porcelain insulator found in the 
junk yard. The guy wires are insu- 
lated from the vertical with egg in- 
sulators and are broken up every 10 
feet. Finally, a heavy duty knife 
switch — also a surplus item —is 
mounted at the base of the vertical 
to short it to ground when the an- 
tenna is not in use. This, of course, 
is for lightning protection. The an- 
tenna is made up of low cost TV 
mast sections (Radio Shack 15-5067). 

“This antennas works as a random 
length single wire, if you want to 
call it that. It requires a good ground 
at the L-network. The ground can be 
a combination of ground rods and 
radial wires.” 

| turned to Pendergast. “Are you 
sure what a radial ground wire is?” 

My friend gulped and said, “I 
guess so. I've used one”. 

“A radial ground wire is an ex- 
tremely handy thing, regardless of 
what type of antenna you are using, 
At the very least, it will get the rf. 
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off the equipment and reduce audio 
feedback. This is very important if 
you are using speech processing. 
Many fellows look askance at speech 
processing because they haven't 
been able to get it to work. Too 
much r.f. in the shack causes feed- 


around the equipment. The wire, in 
effect, transfers the r.f. from the 
shack out to the end of the wire, 
leaving the equipment “cold”. 

“How about when you operate on 
more than one band?", asked Pen- 
dergast. 


2 METER CRYSTALS 
IN STOCK 


FOR THESE RADIOS ON 
STANDARD ARRL REPEATER 


back and upsets the operation of “Add a ground wire to the trans- FREQUENCIES 
the speech processor. mitter for each band”, | replied. "I Clegg HT-146 

“A radial ground wire establishes | had a terrible time getting rid of r.t. rae TR-22 
an r.f. ground point at the transmitter. | in the shack on 20 meters until | Drake TR-33 rec only 
All that is required is a quarter- | hung a 16 foot ground radial on the Drake TR-72 


wavelength wire attached to the 
ground point of the equipment. The 


transmitter. | ran it back of the book- 
case and around the room. That 


Heathkit HW-202 
Heathkit HW-2021 rec only 


chart of fig. 8 gives representative | cooled everything off”. icom/VHF Eng 
lengths. Simply cut a ground wire for “That's great”, laughed my friend. Ken/Wilson 
the band you operate on. Use insu- | “I can’t think of a better cure for [reread 
lated wire, as the ground wire can be | less money than that!” as Regency HR-2A 
somewhat “hot”. Tape the far end Regency HR-212 
of the wire so it can't be touched. | [SST 1-1 RANDOM WIRE ANTENNA TUNER Regency HR-2B 

x Regency HR-312 
Then lay out the wire away from the An band operanon (160-10 meters) with Regency HR-2MS 
equipment. You can run it around jar parmaba or SBE. 
the baseboard of the room, out the naet Das Sonar neyi 3601 
window and along the ground, or | Standard 
wherever it is out of the way. Try foment a 


and keep it at least a foot above 
ground, since it is a tuned wire and 
can be detuned by touching ground. 

“Since the wire establishes a quar- 
terwave resonance, the end of the 
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Whaa in the world are you do- 
ing?”, | asked. Pendergast seemed 
to be half-buried in a collection of 
books. A large atlas was open on his 
desk and he was studying it intently. 

“Well,” he replied, “I'm just look- 
ing for new countries. Things have 
stagnated. The DXCC Honor Roll has 
over 500 stations in it and the 5-band 
DXCC Award has over 480 stations in 
it. Awards that come that easy are 
garbage as far as | am concerned.” 

“Yeah?", | replied. “Do you have a 
better idea?” 

Pendergast looked up from the 
atlas. “No, | don’t,” he said. “But | 
think I have discovered a few new 
“countries” that would get things 
moving off dead center," 

“What are they?”, | asked eagerly. 

“Well, first of all, how about Kru- 
senstern Rock?", Pendergast asked, 
then proceeded to answer his own 
question. “This mini-atoll is about 
half-way between Kure Island and 
Johnson Island, south of the Hawai- 
ian Islands. That seems like a good 
candidate for a DX-pedition. Second, 
how about Kahoolawe Island in the 
Hawaiian group? That's under the 
control of the U.S. Navy, in the same 
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Fig, 1—The G3NGD semi- 
vertical antenna for 40, 80 
and 160 meters, as shown 
in “Radio Communica- 
tion”, the publication of 
the Radio Society of Great 
Britain. A 33 foot aluminum 
mast serves as a vertical 
antenna for 40 meters. At 
the top of the mast a 7 MHz 
trap is mounted and a wire 
outrigger (A-X-B) tunes the 
antenna to 80 meters. A 
second trap, tuned to 80 
meters, and an outrigger 
(C-D) provide resonance 
for 160 meters. The coaxial 
cable is run underground 
to the mast and multiple 
ground rods are placed 
near the base of the mast. 
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Fig. 2—Base support tor 
the G3NGD vertical an- 
tenna. Outer braid of co- 
axial line is grounded to 
mast support and multiple 
ground rods. Base insula- 
tor is a clamp made of PVC 
material. 
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manner that Midway Island is,” He 
paused, then continued. “The only 
problem is that Kahoolawe is used as 
a bombing target. That makes things 
a little uncomfortable. But, still, the 
island isn't under the jurisdiction of 
the government of Hawaii.” 

“Very interesting,” | remarked. 
“Any other great ideas?” 

“One more,” said my friend. “How 
about the Austral Islands? They are 
far south of Tahiti, but still part of 
French Oceania. The great distance 
between Tahiti and the Austral Islands 


3 guys spaced 


27M: trap 120° apart 
Z 


rate 


sinkings sem eae 


vent: 


is the same situation as Clipperton 
Island. All use the FO8 call letters.” 

“Well, you may have something," 
| said. “All you have to do is to con- 
vince the “country-creators” that you 
have a legitimate case,” 

Pendergast sighed. "That'll be the 
day.” He paused, then closed the 
atlas with a snap, pushing the other 
books to the corner of his operating 
desk. “Let's talk antennas,” he said. 
“I'm sure that'll be more productive." 

| reached into my jacket pocket. 
“Have you seen the August issue of 
Radio Communication?" | demanded, 
“That's the publication of the Radio 
Society of Great Britain (RSGB). You 
really should subscribe to it!. 

“Well, G3NGD describes a com- 
pact semi-vertical trap antenna for 
160, 80 and 40 meters that should be 
of great interest to those amateurs 
who haven't much antenna space. 
The basic antenna is a 33 foot ver- 
tical for 40 meters (fig. 1). A 40 meter 
trap is placed atop the mast, with an 
wire section (A-B) run off for 80 meter 
operation. An 80 meter trap (B-C) and 
an extra section of wire (C-D) pro- 
vide 160 meter operation. 

“The antenna is operated against 


Radio Society of Great Britain, 35 
Doughty St., London WC1N 2AE, England 


ground; multiple ground rods are 
used. In addition, the coaxial line is 
run through a section of metal pipe 
which is buried beneath the ground 
and used for a ground connection. 

“The vertical antenna is made of 
three sections of 2-inch diameter alu- 
minum tubing. The antenna is sup- 
ported on a base insulator and is 
bolted to a section of aluminum pipe 
held vertically in the ground with con- 
crete (fig. 2). About one foot of the 
pipe protrudes above ground and a 
mast coupler is used to mount the 
antenna to the pipe. The base insu- 
lator is a section of PVC plastic pipe 
pushed over the aluminum tubing. 
Since this is a low potential point on 
all bands, the insulation is adequate. 

“Although it is not suggested in the 
article, it is a good idea to wrap the 
pipe with black vinyl tape to prevent 
corrosion beneath the ground.” 

“Very good!”, exclaimed Pender- 
gast, “Now, how about the traps?" 

“Well, the 40 meter trap is mounted 
atop the vertical antenna,” | replied. 
“It is quite heavy. The coil is wound 
with 20 turns of insulated wire, 1% 
inches in diameter and on a six inch 
long form. The capacitor is a 50 pF, 
3 kV unit. The trap is dipped to 7.1 
MHz before it is installed on the an- 
tenna. Fig. 3 gives you details of the 
trap, 

“A vinyl sleeve is passed over the 
trap to make it waterproof and a 
Fiberglass end-cap keeps moisture 
out of the top of the trap. A connec- 
tion to the top end of the trap is made 
through the cap to a clamp which 
holds the loading wire (A-B) shown 
in fig. 1. A bottom end-piece is turned 
from a fiberglass or wood block to 
make a slip-fit into the aluminum tube 
of the vertical antenna. 

“The 80 meter trap (B-C) is similar 
to the 40 meter one and is shown in 
fig. 4. The coil is 40 turns of #20 
wire, spaced out the wire diameter. 
A 75 pF, 3kV capacitor is used to 
resonate the trap to 3.7 MHz. The 
resonant frequency is adjusted by 
adding or subtracting the number of 
turns on the coil.” 

“Right,” exclaimed Pendergast, as 
he copied the information in his black 
notebook. “What about the 160 meter 
extension?” 

“The 80 meter extension is 22 feet 
of wire and is not too critical. The 
16 meter extension (C-D) is 40 feet 
long and is quite critical. The length 
is trimmed to give the lowest value of 
s.w.r. at the chosen operating point 
In the 160 meter band.” 

“Very interesting,” said Pender- 
gast. “This antenna should appeal to 
the low band enthusiasts who don't 
have much antenna room in their 
back yard!” 


Fig. 3—Details of 40 meter 
trap. The trap is wound 
with 20 turns of #16 insu- 
lated wire. Before the 
cover is put on, the trap is 
dipped on the bench to 7.1 
MHz. Turns are adjusted to 
achieve resonance. A Cen- 
tralab 5 kV ceramic capa- 
citor may be used for high 
power. Top of trap has a 
mechanical clamp to which Ye 
the outrigger wire is 
attached, 


| pointed to some papers on the 
table. “Here’s some items of interest 
that came in the mail,” | remarked. 
“A note from Temp, WSYLD, who 
says that his friend DL3UT/W9 in 
Chicago had a perplexing antenna 
problem. He wanted to work his 
friends in Germany, but lived in an 
apartment where antennas were ver- 
boten. The apartment was on the sec- 
ond floor, in a brick and frame build- 
ing. The solution was to erect a single 
Quad loop for 15 meters, fed by a 
gamma match in the lower wire The 
loop was mounted directly to an out- 
side wall of the building, but on the 
inside of the wall. No one could pos- 
sibly see the antenna from the out- 
side and it worked quite well. It was 
not quite square, because of the floor 
to ceiling height, but it radiated and 


Fig. 4—Details of the 80 
meter trap. The trap is 
wound with 40 turns of #20 
enamel wire, spaced out 
the wire diameter, A Cen- 
tralab 5 kV capacitor (or 
two capacitors in parallel) 
may be used in place of the 
mica capacitor shown. 
Turns are adjusted to 
achieve resonance at 3.7 
MHz. Heavy duty lugs are 
used for terminals. (Photos 
courtesy of “Radio Com- 
munication"). 
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DL3UT/W9 was able to keep his 
schedules with Germany, despite the 
fact that the orientation of the loop 
was not quite on Europe. 

“Temp and DL3UT/W9 next tried 
a horizontal Quad loop, made of #20 
wire, laid right out on the rug of the 
living room, held down on the cor- 
ners by books! It had a gamma 
match, like the other antenna. The 
first call resulted in a nice QSO with 
a station in New Orleans, who said— 
when told about the haywire antenna 
—"just turn the rug and you have a 
rotary antenna-HI.”” 

“A great idea!", laughed Pender- 
gast. “You can do a lot with indoor 
antennas in those buildings which do 
not have steel frames. You may have 
to move your antenna about to dodge 
resonances in the electrical wiring, 
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Rope tie 


Rope tie 


Fig. 5—Details of WA1Y-UZs antenna installation in a housing complex. A TV mast is 
usew for support and is mounted close to the wall of the building. The top view shows 
the layout of the three dipoles, which act as guy wires for the mast. The end view of the 


building shows how the 20 


dipole acts as a back guy for the mast. The three 


dipoles are ted in parallel at the center insulator which is held up by a rope and 
pulley arrangement. 


or pipes, but it certainly is possible 
to work DX with an indoor antenna!” 

“It’s tough, when you live in an 
apartment, condominium or housing 
complex. In most cases the landlord, 
or homeowner's association take a 
dim view of amateur radio, They 
equate it with TVI and stereo inter- 
ference. And the argument that a 
good, high antenna—away from the 
building—will cause less interference 
than one in close proximity to the 
house wiring, television sets and 
stereo equipment usually falls on 
deaf ears.” 

“Well, Woody, WA1YUZ, had the 
same problem,” remarked my friend. 
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He lived in a duplex in a small hous- 
ing complex. Space for antennas was 
quite limited as the yard was small, 
and power lines ran along the street. 
He was lucky enough to get permis- 
sion to erect an outdoor antenna, so 
he put up a multi-band antenna com- 
posed of dipoles for 80, 40 and 20 
meters. They were connected to- 
gether at the feedpoint and fed with 
a balun. Since it was difficult to at- 
tach anything to the building, Woody 
erected a 40 foot TV mast at the side 
of the building. A rope and pulley ar- 
rangement on the mast permitted him 
to hoist the center insulator of the 
multi-band dipoles to the top of the 


mast (fig. 5). 

“The 80 meter dipole runs across 
the duplex roof and over to a corner 
of the garage. it is folded back along 
the far edge of the garage roof, and 
the opposite end has a dog-leg in it, 
too. The 40 meter dipole portion of 
the antenna runs parallel to the face 
of the duplex and is tied off at one 
end to the garage roof and at the 
other end to the duplex roof. The 20 
meter dipole runs at right angles to 
the other two and sort of serves as a 
set of guy wires to stabilize the 40 
foot mast. 

“The 80 meter dipole has a band- 
width of nearly 400 kHz between the 
2-to-1 s.w.r. points and the 40 and 20 
meter dipoles are cut for 7.05 MHz 
and 14.05 MHz, respectively.” 

“Aha, Woody is a c.w. operator,” 
exclaimed Pendergast. 

“It seems so,” | replied. “In any 
event, he feeds the tri-band antenna 
with RG-58/U coaxial line. The whole 
antenna system can come down in 
seconds for Field Day use, or for re- 
pairs. And while the radiation pat- 
terns can only be guessed at, Woody 
seems to be able to work good DX 
in all directions, as well as short-haul 
rag-chewing.” 

“You can't keep a good man 
down," remarked Pendergast as he 
stretched luxuriously. "The only thing 
better than a dipole is a good beam!" 

“Yes,” | agreed, “But you would be 
surprised at the relatively large num- 
ber of amateurs that can’t erect a 
beam because of housing problems, 
And the number will grow, as more 
and more families choose to live in 
multiple unit dwellings.” 

| reached into a pile of literature 
on the desk and drew forth a copy of 
CQ-ham radio, the Japanese publica- 
tion. 

“Speaking of beams, you might be 
interested in this,” | remarked. 

“This is a field pattern plot of a 
well-known U.S.-made tri-band beam 
(fig. 6). The beam is fed directly with 
a 50 ohm coaxial line, with no balun 
between the line and the antenna. In 


Fig. 6—Field pattern plots of triband Yagi 
beam the driven element of the beam is 
fed with a coaxial line. No balun is used. 
The beam pattern is deflected to the right 
or the left, depending which side of the 
driven element is attached to the center 
conductor of the coaxial line. While the 
“squint” is minimal, it shows that the beam 
reacts to the feed conditions. See text for 
details. 


coil 


Fig. 7—The K4MD loop antenna for 40 
meters is small enough to sit next to the 
operating table. 


other words, no matching system, or 
balancing system is used at the an- 
tenna. Notice the plot! The beam pat- 
tern is slewed to the right, or to the 
left, depending upon how the coaxial 
line is attached to the antenna ele- 
ment of the beam. The solid line 
shows the pattern to be slewed to the 
left of center when the center con- 
ductor of the line is connected to the 
left-hand portion of the driven ele- 
ment. The reverse pattern (the dashed 
line) is observed when the center of 
the coaxial line is attached to the 
right-hand portion of the driven 
element. 

“Some years ago KH6lJ made 
measurements on a 3-element beam 
and noted that the r.f. voltages were 
highest on the side of the beam that 
was fed with a gamma match. And 
that the voltages on the opposite side 
of the beam were much lower. Even 
so, he did not note any “squint” to 
the antenna pattern. 

“However, these measurements 
made in Japan show a definite 
“squint” to the beam pattern when 
the feed is not symmetrical. In this 
case, the pattern is slewed to one 
side about eight degrees.” 

“That sounds like no big deal," re- 
marked my friend. “The pattern of 
the antenna is broad enough so that 
in-line with the beam, there's no dif- 
ference in field strength, regardless 
of which side of the driven element is 
fed.” 

“Agreed,” | replied. “But this warns 
you that the pattern of a beam an- 
tenna can be a function of the feed 
system. In a high gain beam, such as 
used on v.h.f., the feed system can 
seriously disrupt the beam pattern. A 
good balancing device—a balun, or 


perhaps a T-match—or something 
like that can do a lot towards balanc- 
ing the r.f. voltages on the driven 
element.” 

Pendergast said, "I've checked my 
beam pattern many times and | can't 
notice any “squint” in it.” 

“Perhaps not," | agreed. “But the 
problem can exist, so it is good to 
know about it.” 

“Just to change the subject, what 
do you think of the loop antenna that 
K4MD is using?", asked my friend, 

“Very interesting,” | replied. “It 
looks like a long wire wound up on a 
frame (fig. 7). Harvey says it is an 
adaptation of an idea he got from 
W8OHM. K4MD has only used it on 
40 meters so far and has had good 
results. The loop antenna sits on a 
table adjacent to his operating posi- 
tion, which is on the ground floor of 
his home. And with 70 watts into the 
antenna he’s had good contacts all 
over the eastern part of the U.S. in 
the early evening hours.” 

“Did he notice any directional ef- 
fects?”, asked Pendergast eagerly. 

“He didn't say,” | replied. “The an- 
tenna’s only been up for a day or 
two. Resonance is established with a 
series inductor in the lead to the 
transmitter, A good ground connec- 
tion is used on the equipment. And 
with a 18-turn variable inductor, 
Harvey hit a 1.5-to-1 s.w.r. with ease. 
And | would imagine that he could 
get even a better match if he used an 
L-network between the loop and the 
transmitter.” 

“Small antennas like this are easy 
to build and a lot of fun to play with,” 
remarked Pendergast. “While this 
‘sn't a loop, in the true sense of the 
word, it is certainly a design that de- 
mands more study and evaluation. I'd 
like to try this thing with some load- 
ing at the end of the wire. Maybe a 
capacity hat, or something like that. 
| think | would feed it at the center 
point and have the end of the wire on 
the outside of the loop. Then | could 
try end loading. And possibly use two 
loops, working against each other, 
like the halves of a dipole. You could 
rotate them independently, or per- 
haps have one placed horizontally 
and the other vertically. ...” 

“Hold on!”, | interrupted. “You've 
got enough ideas to keep you busy 
for a year! When are you going to 
have the time to do all these good 


things?” 
“I don’t know,” replied Pendergast 
ruefully. “I guess it's more fun to 


think about antennas than it is to 
build them and try them out.” 
“You'll make a lot less mistakes if 
you only think about them,” | replied. 
“But you won't have nearly as much 
fun.” . 
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Antennas 


Design, construction, fact, and even some fiction 


“Wou look like The Great Waldo 
Pepper”, | remarked as Pendergast 
leaned his Moped cycle against the 
wall of his shack and removed his 
World War | aviator goggles. He had 
a brown ring of dust around his eyes 
and mouth, 

“How do you recognize a happy 
motorcyclist?”, he asked. 

“| don't know. How?", | replied. 

“By the bugs on his teeth", replied 
my friend, with a roar. “Come on into 
the shack and see what the mailman 
brought me today”. 

| followed the World War | aviator 
into the radio room and he picked up 
a fat envelope and handed it to me, 
removing his jacket at the same time. 

“It's from Tommy White, the last of 
the Red Hot Antenna men!”, | ex- 
claimed. What is this rascal up to 
now?” 

Pendergast bent over the desk and 
examined the letter closely. 


*48 Campbell Lane, Menlo Park, CA 94025 
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“Well”, he exclaimed, "It looks as 
if K3WBH has come up with a two- 
band log periodic beam for 144 MHz 
and 432 MHz. Wasn't he the inventor 
of the Whirling Bedspring Beam, 
commonly known as 18 dB and a 
cloud of chicken wire?” 

“The same”, | replied, “Let me see 
his sketch (fig.1).” | looked at the 
drawing, and said, “Well, it is well 
known that certain antenna types 
operate well on the third harmonic 
of the design frequency. Since a 
three-to-one relationship exists be- 
tween the 2-meter band and the so- 
called-% meter band, Tommy took 
advantage of this and built up a two- 
band array. Many amateurs are in- 
terested in both bands, but have 
neither the time nor the inclination to 
festoon their QTH with beams for 
every band. So this looks like the 
ideal solution for the two meter oper- 


| ator who occasionally works 432 


MHz. 
“The basic design is a 2-meter log- 
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periodic beam which has an auxiliary 
set of directors for the 432 MHz band. 
Tommy estimates the gain on 2- 
meters to be about 11.5 dB over a 
dipole, and about 15.5 dB over a 
dipole on 432 MHz. Most important, 
however, the bandwidth without sig- 
nificant deterioration in either gain or 
s.w.r. is 3 MHz on the 2-meter band 
and 9 MHz on the 432 MHz band. 

“Very clever", said Pendergast, as 
he examined the drawing. 

“Tommy says that the four di- 
rectors for the 2-meter beam acts as 
3/2-wavelength directors on 432 
MHz. And to maintain proper director- 
to-director coupling on the 432 MHz 
band, additional half-wavelength di- 
rectors are mounted in between the 
larger directors", | said. 

Pendergast read from the letter, 
“The beam is built on a %-inch square 
aluminum boom, nine feet long. The 
parasitic elements for 2-meters are 
made of %-inch diameter aluminum 
tubing and the parasites for 432 MHz 
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Fig. 1—The twe-band VHF beam of K3WBH. This interesting version of the log-periodic yagi antenna provides superior gain on both 

the 144 MHz and 450 MHz bands. It is built on a 9 foot boom made of %*-square aluminum tubing, The 2 meter elements are made 

of %"-diameter tubing and the 450 MHz elements are made of 14" aluminum rod. All elements are mounted atop the boom with 

tubing clamps, Do not run the elements through the boom. Number 8 aluminum wire is used for the criss-cross connections for 

the driven elements (DE-1 through DE-4). Spacing between the inner tips is 2 inches. The antenna is fed with TV “ribbon” line 
, at points F-F. 
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Fig. 2—The log-periodic elements (DE-1 through DE-4) are mounted on insulating 

blocks (four required). The blocks can be cut from cycolac, phenolic or other good 

v.h.t, insulating material. They are drilled so they may be attached to the boom with a 
6-32 bolt. The element is held to the block with additional 4-40 bolts. 


are cut from Ys-inch aluminum rod. 
The elements are mounted atop the 
beam with tubing clamps. The log- 
periodic elements are mounted on 
saddle blocks made of cycolac® or 
other insulating material (fig. 2). Num- 
ber eight aluminum wire is used for 
the criss-cross feedline for the log- 
periodic section. Short lengths of 
plastic tubing are slid on the phasing 
line at the cross-over points before 


Typical sleeve 


Fig. 3—The feedline for the log-periodic | 
array is made up of #8 aluminum wire. | 
The inner tips of the driven elements are 
drilled for 6-32 bolts. Spacing between 
the bolts is 234". Insulated sleeving is 
passed over the line to prevent shorts at 


the crossover points. 
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assembly to prevent contact between 
the wires (fig. 3)”. 

“What about feeding the anten- 
na?”, asked my friend. 

“Well, the antenna can be fed with 
300 ohm TV-type line. But Tommy 
recommends open-wire “ladder line” 
if much 432 MHz operation is con- 
templated. A four-to-one balun, of 
the type shown in the various v.h.f. 
handbooks, can be placed at the sta- 
tion end of the transmission line to 
match the system to 50 ohms”. 

“A stacked pair of these antennas 
should do a nice job”, observed 
Pendergast. 

“Tommy is trying that now”, | re- 
plied. “He's using vertical stacking, 
with a separation between the bays 
of 80 inches. And he's using ladder 
line for the phasing harness. Perhaps 
we'll hear from him if the experiment 
is a success”. 

“Hey”, shouted Pendergast. “We 
could make up an array of these, 
four high and eight wide on a steer- 
able az/el mount and go after two- 
band EME (moonbounce)! Or maybe 
UFO bounce!” 

“UFO bounce?”, | asked. 

“Certainly”, said Pendergast. “If 
they are really there, let's prove it by 
bouncing a signal off them!” 

“Pendergast, you amaze me some- 
times”, | said. “I like your class”. 

My friend squirmed in his chair 
and blushed slightly. “Let's talk about 
high frequency antennas”, he said 
abruptly. “What do you have of in- 
terest?” 


“Once again the RSGB magazine, 
“Radio Communication’, has come 
through with some original thinking 
about high frequency antennas. In 
the October, 1976 issue there's an 
interesting article by G3YDX on the 
design of a capacity loaded mini- 
quad element for 14 MHz. He didn’t 
have the space to erect a full size 14 
MHz Quad, so a capacity-hat load- 
ing technique was applied to the 
Quad loop so that the overall size 
could be reduced to something less 
than 12 feet on a side (fig. 4).” 

“How did G3YDX adjust the reson- 
ant frequency of the loop?”, inquired 
Pendergast, as he produced his note- 
book from a pocket of his motorcycle 
jacket. 

“He coupled a grid-dip meter to 
the drive point with a single turn loop 
and then adjusted the tips of the in- 
ner wires”, | replied. 

“Four bamboo spreaders, each 
eight feet long, were used to make 
up the framework,” | continued. "The 
first arrangement, shown in fig. 4, 
showed resonance at too high a fre- 
quency. The final configuration— 
shown in fig. 5—hit resonance in the 
20 meter band. 

“When tested close to the ground, 
the loop compared with a ground 
plane antenna in many respects, ex- 
cept that it possessed a deep null in 
the plane of the elements. 

“The next step was to build a par- 
asitic reflector element. It was the 
same size as the driven element, but 
with a small, shorted stub added at 
the center of the bottom wire of the 
loop. The boom G3YDX used was an 
aluminum pipe about 8'6” long. A 
gamma match was used to match the 
coaxial line to the array (fig. 6). 

“How high did G3YDX place his 
mini-quad in the air?”, asked Pender- 


Fig. 4—The original mini-quad loop. Ad- 

dition of the small “top hat” wires low- 

ered the resonant frequency, but not 

enough to reach the 14 MHz. band. Load- 

ing wires were attached to the crossarms 
of the Quad assembly. 
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Fig. 5—Larger “top hat’ wires permitted 

the mini-quad loop to resonate in the 14 

MHz band. Connection to the quad loop 

is made at the center points of the sides. 
Loop is fed at the bottom. 


gast, as he copied the illustrations 
into his notebook. 

“Boom height was about 30 feet”, 
| replied. “The quad was adjusted to 
resonance at 14,190 kHz then the 
stub was adjusted to provide the best 
front-to-back ratio. With a local sta- 
tion as a monitor, the best ratio 
turned out to be about 24 dB.” 

“That sounds pretty good to me”, 
remarked my friend. 

“Front-to-back readings can be 
misleading”, | cautioned. "The front- 
to-back ratio of any beam can be af- 
fected by nearby objects, partic- 
ularly when a close-in signal is used 
for test purposes. Reflection of the 
signal from hills or buildings can be 
misleading. | would much rather test 
front-to-back ratio on a DX signal, 
but that is a tough thing to do, con- 
sidering the time it takes to rotate 
the array and the fading normally 
observed on DX stations”. 

“How about the bandwidth of the 
mini-quad?", asked Pendergast. 

“Well, because of the reduction in 
size, the s.w.r. bandwidth of the array 
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Fig. 6—Gamma match for the mini-quad 
loop. Gamma wire is 36” long and spaced 
about 1%" away from the loop. The series 
resonating capacitor is set at about 100pF. 


is somewhat reduced. Look at fig. 7. 
The antenna exhibits a 2-to-1 s.w.r. 
bandwidth of better than 200 kHz. 
This is very good, considering the 
bandwidth of other so-called mini- 
beams. When adjusted to 14,190 kHz, 
the mini-quad will still operate at the 
c.w. end of the band. The- front-to- 
back ratio is poor, and an antenna 
tuning unit is recommended, because 
the s.w.r. is rather high—above 3-to- 
1. Nevertheless, the beam still func- 
tions at 14.0 MHz. 

“About the gain. A reduction in an- 
tenna size means a reduction in 
bandwidth, but it necessarily does 
not mean a reduction in power gain. 
It is very difficult to measure antenna 
gain without precise instrumentation 
and a good antenna range. However 
on-the-air tests run over a long pe- 
riod of time by G3YDX suggests that 
this mini-quad is within a half-decibel 
of the power gain of a full-size Quad 
antenna. G3YDX lists an impressive 
bunch of DX stations with whom he 
tried the mini-quad against his 
ground plane. The increase in signal 
strength on both transmission and 
reception is impressive. In most 
cases it amounted to an “S-unit"”, or 
better. And in one or two difficult, 
long skip contacts, it was the differ- 
ence between a QSO and not being 
heard at all”. 

Pendergast continued to sketch 
the information in his notebook. He 
paused and remarked, “I would think 
that a mini-antenna of this type would 
be hard to tune up”. 

“Well, it is important that the ele- 
ments be tuned carefully. With any 
miniature antenna, small changes in 
dimension, or in assembly, can cause 
rather large frequency changes in 
resonance. G3YDX mentions that 
bamboo poles, even when coated 
with varnish, are not very good in- 
sulators in wet weather and he sug- 
gests that fiberglass fishing poles 
should make much better insulators. 

“The inner wire sections of the ele- 
ments can be supported by nylon 
cord, or taped to the poles. Since 
this places the high voltage sections 
of the elements in very close prox- 
imity to the supporting structure, it 
can be seen that fiberglass poles 
would provide the best insulation.” 

“Well”, said my friend, closing his 
notebook with a snap, “This is cer- 
tainly an interesting antenna for the 
DX chaser who doesn't have much 
room to erect a good beam antenna. 
| like it!” 

“One more item before you trot 
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Fig, 7—Bandwidth response of the mini- 

quad beam. The bandwidth between the 

2-to-1 s.w.r, points is better ‘than 200 kHz. 

Reflector is spaced 81⁄2' from the driven 
loop. 


off”, | said. “You might be interested 
in this new development from Am- 
phenol (fig. 8). This is a quick-dis- 
connect coupling ring for the common 
PL-259 coaxial plug. You remove the 
standard coupling ring from the plug 
and screw the new ring (Amphenol 
part number 83-693) onto the con- 
necting body of the plug. Presto! 
You have a quick-disconnect plug 
that snaps on and off the standard 
SO-239 receptacle”. 

“What will they think of next?”, 
murmured Pendergast, as he re- 
placed his World War | aviator gog- 
gles and advanced towards his 
Moped cycle.” Just the gadget for 
the happy CBer”’. zs 


Note: Additional information on Quad an- 
tennas may be obtained from the hand- 
book, “All About Cubical Quad Antennas”, 
by Willian Orr, W6SAI. Available from 
Radio Publications, Box 149, Wilton, CT 
06897. Price: $4.75 plus 35¢ postage and 
handling. “Radio Communication" is a 
publication of the Radio Society of Great 
Britain, 35 Doughty St, London WCIN 
2AE, England. 


Fig. 8—The new Amphenol quick-discon- 
nect coupling ring for the PL-259 plug. 
Designed to take the place of the existing 
ring, this new gadget provides a quick 
break-away for experimental work, 
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Antennas 


Design, construction, fact, and even some fiction 


Prendergast was sitting on the floor 
in front of his power supply rack. 


The red warning light was off, the | 


safety switches had been thrown 
and a tangle of clip leads connected 
test meters with the inner circuitry 
partially hidden behind the large 
plate transformer. He looked up as 
I came in the Operating room and 
waved a hasty greeting. 

“Problems?” | asked, as | looked 
over his shoulder. 

“Yep”, he responded. “The 2 
ampere circuit cutout in the six 
thousand volt supply isn’t working. | 
can only draw about 1500 mills of 
plate current before it kicks out.” 

“Let's see", | mused. “Six thou- 
sand volts at fifteen hundred milli- 
amperes is...” 

“Only into a dummy load”, sniffed 
my friend. “Anyhow, I'm still down 
in the second or third layer when it 
comes to DX." 

“Too bad", | replied. “Maybe you 
need a good antenna to make up the 
difference. Or, maybe its the oper- 
ator!" 

“Phooey,” said Pendergast, push- 
ing his test equipment to one side. 
I'll get back to this later. Have you 
gotten anything interesting in the 
mail lately?” 

| placed a pile of papers on Pen- 
dergast’s operating table. “I'm sure 
you'll be interested in some of this 
material. For instance, | received a 
very interesting letter from Ernie, 
K4RD. He's got two slopers on his 
tower and has been running some 
tests on 80 meters (fig. 1). One wire 


runs 45 degrees north, and the other | 


runs 240 degrees west — almost 
back-to-back. From W4-land, the first 
wire is pointed at Europe and the 
second one at New Zealand. Since 
the tower is between the wires, 
Ernie figures that there would be lit- 
tle interaction between them and he 
could switch back and forth to get 
some information as to directivity of 
the wires.” 
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Fig. 1—The sloper antennas of K4RD for 80 meter s.s.b. Number 1 sloper is “aimed” at 

Europe, Number 2 sloper is "aimed" at New Zealand. The wires are each 63 feet long 

and make an angle of about 45 degrees with the tower. Each sloper is fed at the top of 

the tower with a 50 ohm line, The shields of the lines are grounded to the tower, The 
feed point is about 63 feet above ground. 


“How did it work out? Did he find 
any directiviiy?”, asked my friend. 

“Very interesting”, | replied. “On 
tests to New Zealand, antenna num- 
ber 2 (the 240 degree wire) ran from 
10 dB to 20 dB stronger than the 
number 1 wire. On tests into Europe, 
however, the number 1 wire was 
about 10 dB better than the number 
2 wire. A test at right angles to both 
wires (into Central America) showed 
both antennas to be roughly equal.” 

“After many tests, switching back 
and forth between antennas on both 
transmit and receive, Ernie is con- 
vinced that the tower exhibits a 
shielding effect, which causes a very 
pronounced null at 180 degrees to 
the wire. The forward lobe, on the 
other hand, is very broad”. 

“How were the wires hung?", 
asked my friend as he reached for 
his antenna notebook, preparing to 
write down the information. 

“Both wires were hung from the 
63 foot level on the tower. Each wire 
was 63 feet long, trimmed for 3800 
kHz. The included angle to the tower 
was about 45 degrees. 

“Ernie goes on to say the slopers 
are better than an inverted-V in the 
same location by an average of one 


S-unit and the inverted-V is better 
than a dipole hung in the same place 
by another S-unit.”” 

Pendergast looked closely at the 
letter. “What a location!", he ex- 
claimed. “Ernie is about 500 yards 
from the ocean, and about three feet 


above sea level. And everybody 
knows what a good DX location 
Florida is!" 


“Jealousy is a terrible thing”, | re- 
marked, “Just look at those less 
lucky than you, Take Jim, K7DXD. 
Look at fig. 2. This is a picture of his 
three-element, triband Quad after a 
heavy windstorm!” 

“He’s already got this job down 
and is going to an expanded Quad 
(the X-Q design). Each spreader will 
be sixteen feet long, made up of the 
usual fiberglass spreader telescoped 
into an aluminum extension tube.” 

An eager look crept over Pender- 
gast’s face. “Tell me something 
about the expanded Quad", he 
asked. 

“Well, as you know, Quad-type ar- 
rays may be made up having sides 
a half-wave in length instead of the 
usual quarter-wave design. A simple 
beam antenna of this type is the old 
Lazy-H beam, popular in pre-war 
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Fig. 2—Never underestimate the force of 
the wind! Jim (K7DXD) lost his triband 
(10-15-20 meter) Quad in a windstorm that 
buckled his crank-up tower. Many towers, 
while rated to be “guy-less” should never- 
theless be guyed at the midpoint and top, 
especially when a large array is used. Jim's 
already replacing the tower with a heavy 
duty job, and is thinking of a 4-element 
Quad! 


years (fig. 3A). The gain of this wire 
beam is about 5.5 dB over a dipole. 
The measured gain is the sum of the 
gain figures for both horizontal and 
vertical stacking. The Lazy-H can be 
coaxial-fed with a quarter-wave 
stub and a 4-to-1 balun. The proper 
phase relationship between the di- 
poles is achieved through a trans- 
posed half-wave phasing line 
between the upper and lower bays of 
the array. 

“Now, just as with the Quad, the 
element tips of the Lazy-H can be 
bent back upon themselves for size 
reduction as shown in fig. 3B. A high 
degree of field cancellation takes 
place around the vertical wires and 
radiation from these folded sections 
is considerably reduced, The gain 
of this enlarged loop antenna is just 
about 5 decibels. And that’s an im- 
presive figure when compared with 
the gain of the regular Quad loop, 
which is between 1.5 and 2.0 
decibels.” 

“What about the center phasing 
line? That looks like a messy affair”, 
grumbled Pendergast, as he copies 
the sketch into his notebook. 

“Well, you can remove the line 
now, since the upper section of the 
54 o 
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array is driven by the lower section, 
and the outer tips are connected 
together (fig. 3C). The center of the 
upper section is left open since the 
two top wires of the array are out 
of phase with each other at this 
point. And thats the layout of the 
X-Q driven loop." 

“Can you place parasitic loops in 
front of, and in back of, the X-Q 
loop?” 

“Certainly,” | replied. A two ele- 
ment X-Q array should show a gain 
of about 9.5 decibels over a dipole, 
as shown in fig 3D. That’s a lot of 
gain for such a compact antenna.” 

“How do you feed it?”, asked my 
friend. “| see a quarter-wave stub in 
these drawings. What’s that got to 
do with it?" 

“The low impedance points of 
maximum current for the X-Q loop 
are shown in the drawing”, | re- 
plied. “You can feed at any one of 
these points. The handiest place to 
r Na “| 
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feed the loop, however, is at the 
center of the bottom section, but this 
is a high impedance, low current 
point. It's possible to connect a 
quarter-wave stub, or transformer, 
at the center point to provide a con- 
venient, low impedance feed point. 
The low impedance feed point at 
the bottom of the stub, or trans- 
former, can be connected to a coax- 
ial line, via a balun. Or, more simply, 
you can break the loop at one 
corner and feed it directly, through 
a balun.” 

“What about the parasitic ele- 
ment?", asked Pendergast. 

“The common design of the X-Q 
uses a reflector. It is identical in 
size to the driven element, except 
that a shorted stub, somewhat longer 
than a quarter wavelength, is used 
to tune the parasitic for maximum 
forward gain. Or, the parasitic ele- 
ment can be tuned as a director, if 
the stub is somewhat shorter than a 
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Fig. 3—Evolution of the expanded Quad (X-Q). At (A) is the basic “Lazy-H” beam com- 
posed of two half-waves in phase over two half-waves in phase. (B) The ends of the 
elements are folded back and connected at the points of high voltage. (C) The trans- 
posed feedline is removed. (D) A parasitic element is added to form an X-Q beam. 
Since the bottom of the fed-loop is at a high potential point, a quarter-wave stub is used 
to transform the feedpoint to a low impedance of about 200 ohms. (Drawing from ‘All 
About Cubical Quad Antennas”, Orr. Radio Publications, Inc., Box 149, Wilton, CT 
06897. Price $4.75 plus 35 cents postage and handling.) 


quarter-wavelength. 

“Maximum gain occurs with an 
element spacing of aboůt 0.125 
wavelength. A front-to-back ratio of 
about 22 decibels is obtainable at 
this spacing.” 

“Well”, said Pendergast, frowning 
at his drawings, “It looks to me that 
a 10 meter X-Q array is easy to build, 
as its no bigger than a normal 20 
meter Quad. And the construction of 
a 15 meter X-Q is not out of the 
question. A four element X-Q beam 
for 10 meters would give nearly 12 
decibels power gain, and that’s a lot 
of scrunch!” 

“Correct”, | agreed. “Now that the 
10 meter band is coming back, | 
think that the X-Q antenna might 
become a popular beam for that 
band. I've made up a table of dimen- 
sions for a two element array (fig. 
4) for those experimentally-minded 
antenna experts who may wish to 
try this device.” 

| reached into a large envelope | 
was carrying. “I have a couple of 
items that might interest you", | said. 
“First of all, here’s a sketch of an 
‘invisible’ antenna used by Seth, 
ON8US in Brussels, Belgium. He 
lives in an eight story apartment 
house, but no antennas are permit- 
ted on the building.” 

“So he fed a fishing line down a 
vent pipe from the roof to his apart- 
ment. He tied a weight on the top 
end of the line. Then he ran a 
second fishing line from the apart- 
ment window to a nearby tree.” 

“Seth then tied one end of a di- 
pole to the weight on the line that 
ran down the vent pipe. The other 
end of the dipole was fixed to the 
middle of the line running to the 
tree. He then hauled the dipole up 
into Position as you can observe in 
fig. 5.” 

The foxy idea is that if point C 
of the dipole support wire can slide 
along the lower line, the dipole can 
be pulled in against the building 
when it is not in use. All that is re- 
quired is that the lower connection 
permit the dipole to slide along the 
support line that runs to the tree”. 

“Very neat", observed Pendergast. 
“The idea is adaptable to a dipole, 
or a trap dipole, if you want multi- 
band operation.” 

“Well, ON8US used transparent 
nylon fishing line for the supports, 
so | doubt if you could put much 
weight into the dipole”, | observed. 

“| like that’, said Pendergast. 
“That fellow has class!” 

“One more idea before we wrap 
this up", | exclaimed. “Geting back 
to the many variations of the Quad 
antenna, | saw a neat design for a 
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Fig. 4—Chart of dimensions tor X-Q beam. Elements are made of wire supported by 

fiberglass or bamboo arms. A ten meter X-Q beam is about the same physical size as a 

20 meter Quad. Antenna may be fed with quarter-wave open wire stub and balun for 
match to 50 ohm transmission line. (Drawing courtesy of Radio Publications, Inc.) 


Quad-type antenna in Amateur 
Radio, the July, 1976 issue. That's 
the publication of the Wireless Insti- 
tute of Australia. The article was by 
VK5NO and described a ‘double- 
delta’ Quad design (fig. 6). This is 
a single loop design.” 

“Two delta loops, each with sides 
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Fig. 5—The “invisible” apartment house antenna of ON8US. The dipole is supported by 
transparent nylon fishing line and runs between a vent pipe on the apartment roof and 
a “cable” strung between the apartment and a nearby tree. A nylon line runs down the 
vent pipe. It is weighted on the top end so that it plays out automatically when the lower 
end is released. The lower end of the dipole slides along the “cable”. By loosening the 
top end and pulling on the coaxial line, the dipole is brought up against the apartment 
when not in use. 
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one-half wavelength long, are mount- 
ed with their bases parallel and with 
their apexes at a common point 
vertically above the center point of 
the base rectangle. At the common 
apex point the delta sides from di- 
agonally opposite corners are con- 
nected together, thus placing the 
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lA Half wave delta 


Fig. 6—The halt wave delta loop. The 

feedpoint opposite the apex is low im- 

pedance. This large loop exhibits power 

gain over the more-common delta loop 

whose sides are about one-third wave- 

length long. (Fig. 6, 7 and 8 courtesy of 
the Wireless Institute of Australia). 


wires in series connection. The feed 
point is midway along one of the 
base sides. The radiation pattern is 
bidirectional, perpendicular to the 
base sides, with a figure-8 pattern.” 
“This is an expanded version of | 
the delta loop (fig. 7). Two expanded | 
loops are connected together so that 
they are out-of-phase, in the manner 
of the W8JK beam. The antenna 
would presumably be more effective 
if the planes of the deltas were par- 
allel and vertical rather than sloping 
inward towards the apex, but this 
would complicate construction. 
“Feed impedance is close to 200 
ohms, so a 50 ohm line and a 4-to-1 
balun are used. To achieve lowest 
s.w.r, the length of wire is pruned. 
Ideally, all sides should be pruned 
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Fig. 7—Two expanded delta loops are 
mounted with their bases parallel and hor- 
izontal and their apexes at a common 
point vertically above the center point of 
the base rectangle. At the common apex* 
point the deita sides from diagonally op- 
posite corners are connected together. 
The feedpoint is at the middie of one of 
the base sides. The antenna is bidirec- 
tional perpendicularly to the base sides. 
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equally, but VK5NO pruned only one 
delta to achieve a low value of s.w.r. 
and that did the trick, with no ap- 
parent effect on antenna perform- 
ance. The final step was to place 15 
meter elements inside the 20 meter 
elements for two band performance.” 

“What is the spacing between the 
loops at the base?", inquired Pen- 
dergast, sketching the antenna into 
his notebook. 


the DX totem pole. I'll have to use 
my exciter and intermediate ampli- 
fier. And who ever heard of working 
DX with only 500 watts p.e.p.?” 
“Remember, it is ninety percent 
operator and ten percent station”, 
| replied. “You seem to be rewriting 
the saying. Well, no matter. The 
energy shortage wil) catch up with 
you sooner or later. And then you'll 
| have to learn to work DX with low 


“According to VKS5NO, the dimen- | power—say maybe a kilowatt or 
sion X in the drawing is 12 feet for | so”. a 
the 15 meter band and 18 feet for 
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Fig. 8—The mechanical arrangement of the VK5NO expanded Quad. The two base ele- 
ments are made of aluminum tubing supported by a horizontal boom in the manner of 
a Yagi beam. A vertical aluminum mast supports the apex, which is insulated from the 
mast. One of the base tubes is broken at the center for the feedpoint, which is approxi- 
mately 200 ohms. The beam is fed with a 50 ohm coaxial line and a 4-to-1 balun. 


the 20 meter band. Varying this di- 
mension changes the feed point im- 
pedance of the antenna”. 
Pendergast said, “I imagine the 
way to build this is to have a central 
mast to support the apex, and then 
run a horizontal boom out, with 
crossarms on it. The crossarms 
could serve as the bottom sections 
of the beam, with the rest of the 
elements made out of wire” (fig. 8). 
“That sounds like the way to do 
it”, | agreed. “Why don’t you build | 
one up and see how it works?” | 
Pendergast sighed. “First of all, | 
have to get this power supply back 
together again, or I'll be low man on 
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Design, construction, fact, and even some fiction 


| have observed from time to time 


that my friend Pendergast is an un- | 


predictable creature. Today, he 
looked quite content, his feet up on 
the operating table, smoking a pipe 
(unusual for him) as he surveyed his 
log book and thought about the just- 
completed DX contest. 

“Like a hot knife cutting through 
butter,” he mused. “This is the best 
score that I've racked up in years." 

A new thought struck him. "Too 
bad the old timers didn’t have rotary 
beams," he remarked. “A good 6- 
element Long John on a 55-foot 
boom really works wonders on 20 
meters.” 

“Well, we had beams in the good 
old days,” | replied. “Why should 
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Fig. 1—Old timers worked DX with a 
simple cage antenna. This is the cage of 
9BCV (now WELFH). In 1924 9BCH had 
a 10 watt, loop modulated phone trans- 
mitter. He tried to work Chicago with it 
and never did . . . which was pretty good 


DX for those days. 
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you think that a beam antenna is a 
modern invention? I'll admit the real 
old-timers got along without a beam 
—and did pretty well, too. Look at 
this photo of the antenna of 9BCV in 
1924 (fig. 1). He's WO@LFH now. He 
worked his DX with 10 watts and a 
cage antenna slung between two 
poles. The cage was made up of 
bicycle rims soldered to the wires. 

“Now jump ahead to 1936. That's 
only 12 years later. By then, the rotary 
beam was in use on the 10 and 20 
meter bands. Here's a sketch of a 
popular design (fig. 2). This little 
beam was only a quarter-wavelength 
on a side. The pattern was bidirec- 
tional, in and out of the drawing. 
Actually, the antenna is composed 
of two half-wavelength wires, bent 
back upon themselves at the end 
and voltage fed out-of-phase with a 
transmission line section. A sort of 
miniature W8JK beam, if you will. 

“The beam was called the Signal 
Squirter and provided about 3 dB 
gain over a dipole.” 

“That's not very much gain,” ob- 
served Pendergast. 

“True,” | replied. “But it js very 
effective when there are very few 
beams around. And it provided a 
simple and inexpensive design 
whereby the amateur could get his 
antenna up in the clear. Look at 
fig. 3. This is a photograph of the 
Signal Squirter that | erected in 1936. 
1 used it for a year or two, then sold 
it to a friend who used it for many 
happy years of DX. It was built 
around a framework used to support 
a clothesline. Do you remember the 
old rotary clotheslines that were in 
everybody's back yard until the elec- 
tric clothes dryer came along? Well, 
the rotary clothes dryer framework, 
plus bamboo extension arms made 
up the structure, strengthened with 
strips of wood at the midpoint of the 
arms. The antenna wire was strung 
around the outer tips. A quarter- 
wave transformer section was used, 
and the feedline was the famous, old 
EO-1 twin-wire transmission line.” 

Pendergast eyed the dim photo- 
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graph. “That design isn’t half bad," 
he admitted. A gadget built like the 
antenna in fig. 2 would make a nifty 
antenna for ten meters—only about 
8 feet on a side. And you could feed 
the quarter-wave transformer sec- 
tion with a coaxial line and a balun.” 

“That's right,” | replied. “It proves 
there’s nothing new under the sun.” 

My friend placed the sketch in his 
pocket and glanced over at the pile 
of mail on the desk. 

“What do our buddies out in radio- 
land have to say for themselves?” he 
asked, as he started to leaf through 
the letters. 

“Look at the interesting letter from 
Sam, W4BUD. He's got an antenna 
that is not widely used and has had 
a lot of luck with it. The original 
version was called a Groundpole an- 
tenna which was designed by W6- 
MUR and was shown in the April, 
1959 issue of QST. 

“The antenna consists of two 
vertical whips, connected together at 
the top and spaced about 50 feet 
apart (fig. 4). One whip is grounded 
at the base (the high current point) 
to a set of radial wires, The second 
whip is fed with a 50 ohm line at the 
base. Each whip has an adjustable 
loading coil at the base and the coils 
are adjusted to provide the lowest 
value of s.w.r. on the transmission 
line. 

“Sam says he can tune the an- 
tenna up on both 40 and 80 meters 
by adjusting the coils. He says it 
works as well, or better, than a trap 
dipole at the same height and is 
small enough to fit into his back 
yard.” 

Pendergast eyed the drawing 
thoughtfully, then he said, “It seems 
to me that the point of maximum cur- 
rent can be varied in position along 
the wire by adjusting the variable in- 
ductors. | remember an old QST 
article by John Reinartz, W1QP, 
where he showed an antenna which 
had a variable angle of radiation. He 
moved the current points up and 
down a vertical wire and out along 
a horizontal wire to achieve the 


angle of radiation he wanted.” 

“I remember that, too,” | admitted. 
“It must have been about 1936. Well, 
it would be interesting to play with 
an antenna of this type and see if it 
is possible to vary the angle of radia- 
tion by moving the maximum current 
from the vertical whips into the hori- 
zontal wire. Maybe Sam will try this 
experiment and let us know.” 

Pendergast held up a magazine 
that he had pulled out of the pile of 
mail. “Here’s an article about an- 
other interesting combination of hori- 
zontal and vertical polarization. It’s in 
the January, 1977 issue of Radio 
Communication, that great magazine 
of the Radio Society of Great Britain. 
It describes the antenna of FOAXP 
who wrote it up in the German mag- 
azine QRV. . .” 

“From QRV to Radio Communica- 
tion to CQ, eh?" Pendergast inter- 
rupted himself. “It sounds as if 
there's a lot of incest in the antenna 
game.” 

| ignored his thrust and said, “The 
antenna seems to be a ‘half-Quad.’ 
It is ‘upside-down’ as far as the W4- 
BUD antenna is concerned. That is, 
the ends of the wire closest to the 
ground have maximum voltage and 
maximum voltage at the middle of 
the horizontal wire (fig. 5). The an- 
tenna is end-fed with a quarter-wave 
transformer from a coaxial line. The 
points of maximum current fall at the 
tops of the vertical sections.” 

“What kind of radiation pattern 
does it have? Is it horizontally or 
vertically polarized,” asked Pender- 
gast as he sketched the antenna in 
his laboratory notebook. 

“Beats me,” | replied. “You have 
high current in both the horizontal 
and vertical sections. Why don’t you 
build one up and find out instead of 
asking me?” 

Pendergast gestured at the maga- 
zine, laying open on the desk. “This 
whole family of inverted antennas 
really derives from the long-forgotten 
Chireix-Mesny antenna, named after 
the two French radio engineers who 
designed beam antennas in the early 
twenties (fig. 6). In this beam an- 
tenna, the half-wave dipole elements 
are arranged in the form of saw- 
teeth, rather like an array of large 
Quad elements. Each dipole element 
is driven directly by the one preced- 
ing it. This array is large for the high 
frequency amateur bands, but might 
well be worth investigating for v.h.f. 
work, From the point of view of the 
radiated field, this arrangement is 
equivalent to an array of parallel 
dipoles.” 

“That’s right,” | replied. “Look at 
fig. 7. This is one element of the 
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Fig. 2—The popular “Signal Squirter” beam antenna 

of 1937-38. This was the first 20 meter DX beam before 

aluminum tubing became generally available. (Drawing 
from “Radio” Magazine) 


od 


Fig. 3—The “Signal Squirter” beam at W2HCE in 1936. The bidirectional beam pro- 

vided 3 or 4 dB gain which was enough to make the signal head and shoulders 

above most of the other DXers on the band! Sold to W2DQT in 1938, the beam pro- 

vided many more years of good DX until it was destroyed in a hurricane shortly after 
World War Il. 
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Fig. 4—The twin Groundpole antenna of 
W4BUD. Two whips connected together 
at the top provide a loop antenna with 
one side at ground level. Adjustable load- 
ing coils provide plenty of room for ex- 
perimentation. 


Chireix-Mesny array. Do you recog- 
nize it? It is an end-fed inverted-V 
antenna. This is a single band, ver- 
tically polarized antenna. The stub 
can be fed in any conventional man- 
ner. Ted, ZS6BT, uses two of these 
simple antennas, one on 14 MHz and 
the other (with a V-shaped reflector 
spaced 0.1 wavelength behind it) on 
28 MHz. He reports that the inverted- 
V design is roughly equivalent to a 
half-wave vertical antenna, but ap- 
pears to be less noisy and less 
prone to fading on reception. On 10 
meters, he has a vertically-polarized 
broadside beam, supported by a 
single mast.” 

"Interesting," remarked my friend. 
“Radio Communication is certainly a 
fine magazine. | enjoy it!” 

“One more item in the same pub- 
lication. G3LHZ has been doing a lot 
of work with the Quad antenna, 
along with G8IBQ. They have de- 
veloped an interesting variation of 
the Quad loop. Look at fig. 8, which 
illustrates three versions of the cen- 
ter-fed loop antenna. The first type 
(a) is familiar to vhf operators as the 
so-called “skeleton slot” antenna. 
Type (c) is a three-wire folded di- 
pole. And in between these two ex- 
tremes is the square loop configura- 
tion of illustration (b). 

“Because this antenna is. square, 
it can be driven symmetrically, that 
is, from the opposite points. This 
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Fig. 5—The half-loop antenna of FOAXP. 
The wire is one wavelength long, voltage 
ted at one end with a quarter-wave stub 
and coaxial line. (Drawing from “Radio 
Communication") 
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solves the problem of different polar- 
ization that is required on 144 MHz. 
That is, vertical polarization for f.m. 
and horizontal for s.s.b. And circular 
polarization for the Oscar Satellite. 

“Well, because the antenna is 
square, no voltage should appear 
across points A-A! when power is ap- 
plied to points X-X! (fig. 9). And it 
follows that when power is applied 
across Y-Y', no voltage should ap- 
pear across the equivalent points on 
the vertical sides. 

“A test loop was built by G3LHZ 
and, after adjusting it for exact sym- 
metry, the idea was confirmed, as 
an isolation of 30 to 40 dB was mea- 
sured over a bandwidth of several 
percent. 

“The radiation resistance of either 
pair of inputs was found to be close 
to 300 ohms, so a 75 ohm coaxial 
line and balun (fig. 10) was used to 
feed the loop. The balun length (L) 
is a half-wavelength, allowing for the 


(a) 


sistance of the Quad loop. It was 
found that the antenna input was 
slightly reactive and a small variable 
capacitor of about 4 pF was neces- 
sary across one set of terminals. 
This may have been due to the con- 
struction of the array, as the capac- 
itor was needed on one set of ter- 
minals only. 

“Once the antenna was matched 
up, it was compared against an 8- 
element Yagi which had a gain of 9.5 
dB, The new Quad design proved to 
be better by 4 to 5 dB using both a 
calibrated signal generator and re- 
ception of 144 MHz beacon signals.” 

“This sounds like a great v.h.f. an- 
tenna,” remarked Pendergast, as he 
made a graceful drawing of the an- 
tenna array in his notebook, “I won- 
der why more v.h.f. amateurs don't 
use the Quad antenna?” 

“More and more are using it,” | 
replied. “One moon-bounce enthu- 
siast, K6YNB, has an array of six- 


Fig. 6—The Chireix-Mesny beam antenna is made of dipoles arranged in the form of 

diamonds. Each leg is a half-wavelength long. The array is fed at the center with a 

short double-ended stub, The pattern is vertically polarized, in and out of the page. 
(Drawing from “Radio Communication") 


velocity factor of the cable, which is 
about 0.67 for the ordinary types. 

“Next, G3LHZ built up a 10- 
element Quad based upon this de- 
sign. It was built of #14 wire loops 
suspended on a bamboo pole. The 
reflector and directors were con- 
ventional 2-meter Quad elements. 
The reflector was 22 inches on a 
side and spaced 15 inches from the 
new Quad, which was the driven 
element. The first director had 19.5 
inch sides, the second director 19 
inch sides, the third to eighth direc- 
tors 18.5 inch sides, with all direc- 
tors spaced at 15 inch intervals from 
the driven element. The overall boom 
length was about 11 feet, three 
inches. 

“The s.w.r. was about 1.2-to-1 at 
the center of the 144 MHz band 
when a 50 ohm transmission line 
was used, the parasitic elements 
tending to lower the radiation re- 


teen, 3-element Quads that is a real 
block-buster.”’ 

“How does G3LHZ switch polar- 
ization?” asked Pendergast. 

“He has a relay placed at the an- 
tenna," | replied. “But he's going to 
try circular polarization next, feeding 
each input with equal power, with a 
phase shift of 90 degrees between 
the inputs. This can be easily ob- 
tained with a quarter-wavelength 
section of feedline. Each set of in- 
puts to the Quad loop would then 


Fig. 7—The simple antenna of Ted, ZS6- 
BT. (Drawing from "Radio Communica- 
tion”) 


(a) Two coplanar 
square-loops 


tb) Centre-tine-driven 
joop 


pek 


(c) Three-wire folded-dipoie aerial 


Fig. 8—Three variations of the Quad loop. At (a) is the so-called "skeleton slot" v.h.t. 

antenna composed of two “Quad” loops having a common feed point. At (b) is a 

square loop, one-third wavelength on a side. At (c) is a three wire folded dipole. All 
are “cousins under the skin.” 


have to be adjusted for exactly 50 
ohms. G3LHZ found that he could 
increase the radiation resistance at 
the feedpoints by up to 25 percent 
by making the driven loop about 12 
percent larger on a side. And he 
could tune either input to a chosen 
resonant frequency by placing a 
small shunt capacitor across the in- 
put terminals. So the design is very 
flexible as far as adjustment goes. 
It would appear that this unusual 
driven element could be substituted 
for the conventional driven element 
in a v.h.f. Quad with little trouble. 
“You must remember, however, 
that in any Quad design—h.f. or 
v.h.f—while the driven Quad loop is 
relatively broadband, the parasitic 
element loops are by comparison 
much more narrowband. Because of 
this, antenna gain and front-to-back 
ratio are only maintained over the 


Fig. 9—The “one-third wavelength loop” 
arranged for either vertical or horizontal 
polarization. 


relatively narrow band over which 
the parasitic elements operate cor- 
rectly. And this restriction holds true 
for the Yagi antenna, too.” 

“Well, darn it,” said Pendergast, 
shifting in his chair, “I like to work 
c.w. at 144.0 MHz, s.s.b. at 145.1 
MHz and also f.m. at the top of the 
band. How do | cover the whole 2 
meter band with a beam and get 
good power gain and good front-to- 
back ratio across the whole band?” 

“It isn't easy,” | admitted. “One of 
the best antenna designs that actu- 
ally accomplishes this is the so- 
called LPY (log periodic Yagi) de- 
sign. The LPY beam will provide 
good gain, good front-to-back and 
low s.w.r. across the whole 2 meter 
band. | hope to discuss this unusual 
antenna in a forthcoming column.” 


“You do that!" retorted my friend. 
“Now that amateurs are spreading 
out across the 2 meter band, there's 
activity from one end to the next. 
And a good, wideband beam antenna 
is a great comfort when you zip 
from one end of the band to the 
other!” 

Note: Information about Radio Com- 
munication magazine may be ob- 
tained from the Radio Society of 
Great Britain, 35 Doughty St., Lon- 
don, WC1N-2AE. Additional informa- 
tion on the K6YNB multi-Quad, 144 
MHz beam can be obtained by 
writing: Amateur Service Depart- 
ment, EIMAC division of Varian, 301 
Industrial Way, San Carlos, CA 94070. 
Ask for Amateur Service Bulletin 
49-15. a 
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Spread The Word 


An eye-catching bumper sticker 
encouraging the man in the street 
to "Talk to the World - Become A 
Ham Operator” is available from 
CQ for 25 cents plus a legal-size 
s.a.s.e. Quantity prices upon re- 
quest. Write to: CQ, 14 Vander- 
venter Ave., Port Washington, NY 
11050. 


Balanced 


Zo Coaxial output 


Fig. 10—The four-to-one coaxial balun. 

Length (L) is 0.67 of a free space half- 

wavelength. (Illustrations of Fig. 8 thru 10 
are from “Radio Communications”). 
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Antennas 


Design, construction, fact, and even some fiction 


I thought Pendergast was going to 
bust a gut laughing. He dropped the 
paper he was reading and curled up 
on the sofa, howling with glee. 
“What's so funny?” | asked, as | 
dropped a pile of mail on the desk. 
He picked up the paper and 
showed it to me. “Well,” he replied, 
“Somebody mailed me a description 
of your CQ antenna column. Want to 
hear it?” 
“Sure,” | replied. “Go ahead.” 
Pendergast composed himself and 
read solemnly from the letter. 
“W6SAI is an exacting expert on 
the basis of being able to turn out, 
after innumerable de-bugging ses- 
sions, an infinite series of incompre- 
hensive antennas calculated with 
micrometric precision from vague 
assumptions based upon debatable 
figures taken from inconclusive ex- 
periments of problematical accuracy 
by persons of dubious mentality for 
the purpose of confounding a de- 
fenseless group of amateurs unfor- 
tunate enough to have asked for the 
information in the first place.” 
“Well, that seems to cover the 
subject pretty thoroughly,” | replied. 
“I'll just pack my bag and leave 
quietly.” 


*48 Campbell Lane, Menlo Park, CA 94025 
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TV open wire line. 
To parallel tuned 
antenna coupler 


Fig. 1—The ZL2AKW multiband antenna. 
A 66 foot center-fed antenna works on 
40, 20 and 15 meters. For 80 and 160 
meters, a 132 foot wire is attached per- 
manently to one end of the dipole and 
brought off at right angles to the dipole. 
On 160 meters, the feeders are tied to- 
gether and the antenna is operated as a 
Marconi against ground. The transmission 
line should be between 35 and 45 feet 
long. 
64 o 
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“No, no!” said my friend. “Let's 
look at the mail instead and try and 
find another gem like this one.” 

“Alright,” | replied. “Here's the 
first letter and it is from ZL2AKW, 
down under in New Zealand. Trevor 
describes a multiband antenna that 
has worked well for him (fig. 1). 
Basically, it is a center-fed antenna, 
sixty-six feet long. The feeder is TV- 
style open wire line and he uses a 
parallel-tuned antenna coupler at the 
station. The feedline, by the way 
should be 35 to 45 feet long for best 
results on 80 meters. 

“This antenna acts as a center-fed 
dipole on 40 meters, two half-waves 
in phase on 20 meters and as a cen- 


ter-fed long wire on 15 and 10 
meters. 
“Now, for 80 and 160 meters, 


Trevor has attached a 132 foot wire 
to one end of the center-fed antenna. 
This runs at right angles to the 
smaller antenna and provides low- 
band operation. On 160 meters, the 
feeders are tied together and the 
antenna is worked against ground 
as a Marconi. He says the addition 
of the long wire doesn’t seem to 
upset the balance or the operation 
of the center-fed antenna on the 
higher bands. And he also says the 
long wire is very thin and almost 
invisible, which is very helpful if it 
happens to run across somebody 
else’s property!” 

“Very good,” exclaimed Pender- 
gast. “I'll write this one up in my 
notebook. “And it looks as if you 
have another letter from “down un- 
der,” judging from the stamp.” 

“No, it’s from Canada,” | replied. 
“From Glenn, VE3CGU, to be pre- 
cise, He reminds me of an antenna 
that Ive never discussed in CQ, 
namely, the loaded dipole. How- 
ever, | did write something about 
this interesting antenna in the June, 
1975 Antenna Column. However, 
Glenn's antenna is something like 
the KiPLP design shown in Septem- 
ber, 1974 QST. That article is a 
“must” for anybody interested in 
compact dipole antennas for the low 
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bands. Anyway, Glenn’s antenna is 
shown in fig. 2. Basically, it is a 40 
meter dipole with loading coils and 
end extensions to make it resonate 
on 80 meters as well. This is a 
slightly different design than the one 
shown in QST. The QST design is 
a good one, but it is single band. 
This arrangement works on several 
bands. On 40 meters the loading 
coils act as r-f chokes and effectively 
decouple the tip sections. On 80 
meters, the coils act as true loading 
coils. And the 40 meter portion works 
well on the third harmonic, which is 
15 meters.” 

“Seems to me | remember an an- 
tenna of this type described by W4- 
JRW some years ago,” remarked 
Pendergast. 

“That’s right,” | replied. “This de- 
sign is very effective as it works on 
three Novice bands. The only critical 
sections of the antenna are the tip 
lengths. The operator should run a 
SWR curve on 80 meters and then 
trim the tip sections for lowest SWR 
at a chosen frequency, as the band- 
width of the antenna on 80 meters is 
only about 50 kHz. Of course, band- 
width is very good on 40 and 15 
meters, the whole band is covered 
in each instance with no sweat.” 


502 coaxial line 


Fig. 2—The VE3CGU Novice antenna for 
80, 40 and 15 meters. The center section 
of the antenna works on 40 and 15 meters 
while the coils (L) act as r-f chokes, iso- 
lating the end sections. On 80 meters, 
the coils act as loading coils so that the 
overall antenna is resonant in the 80 
meter band. Each coil consists of about 
50 feet of +18 enamel coated wire close- 
wound on a piece of PVC plastic pipe, 
1% inches in diameter, Tip lengths are 
adjusted about Y2 inch at a time (equally) 
to bring resonant frequency to chosen 
spot in the 80 meter band. Bandwidth at 
80 meters is about 50 kHz, 


Pendergast peered over my 
shoulder at VE3CGU's letter. "Glenn 
says the coils are made up of 50 feet 
of #18 enamel wire closewound on 
a 1% inch (outside diameter) piece 
of PVC plastic pipe. He feeds the 
dipole directly with 50 ohm coaxial 
line: RG-58/U to be exact.” 

“It's a good antenna,” | said. “You 
can work three bands and you don't 
have to fiddle with traps, which can 
get to be pretty tricky.” 

Pendergast thought a moment, then 
said, “You know, there's another 
good antenna that has just about 
disappeared from the world of ama- 
teur radio. And its a pity, because 
it is a good antenna. Too bad more 
fellows don't use it.” 

| guessed what he was driving at. 
“You mean the single-wire fed an- 
tenna?” 

“That's right,” he replied. “I've 
used one for years, as you know, 
and it really works!” 

“The single-wire fed antenna was 
first described by Everitt and Byrne 
in the October, 1929 issue of Pro- 
ceedings of the IRE. The work was 
done at Ohio State University, which 
seems to have more than its share 
of antenna experts,” | remarked. 

“A modern version of the single- 
wire fed antenna is shown in fig. 3. 
This employs a simple L-network to 
match the approximate feeder im- 
pedance of 700 ohms to a 50 ohm 
termination. Since the antenna feed 
impedance is so high, ground losses 
are quite low and the antenna is 
much more efficient than a Marconi 
antenna when it comes to ground 
losses." 

Pendergast asked, “How do you 
keep the single-wire feeder from 
radiating?” 

“That's an interesting point,” | 
replied. “In the 1929 article feeder 
radiation was discussed extensively 
and the conclusion was reached that 
if the feeder was properly terminated 
at the antenna, there would be no 
radiation from the feeder.” 

“Wait a minute!” exclaimed my 
friend. “How can a single wire, 
carrying r-f current, not radiate? 
That’s impossible!” 

1 reached up on the shelf and 
brought down the 1929 issue of the 
Proceedings. It was a thin, gray 
volume, about half the size of the 
present /.E.E.E. magazine. 

“Let me read to you from the 
article,” | said. “I'll omit the double 
quotation marks, which are messy 
and confusing.” 

“When a single electron is moving 
at a constant velocity, no radiation 
occurs. If the electron is accelerated 
or decelerated, radiation will take 


64.2 


“RMR PRMD 


ground + 


Fig. 3—The single-wire ted antenna of 1929 adapted to modern 50 ohm feed system. 
This antenna also works well on the second harmonic. 


place. However, the radiation is due, 
not to the acceleration or decelera- 
tion of the electron itself, but to the 
acceleration of a portion of the field, 
although it is realized that the two 
cannot be separated in the case of 
the single charge. 

“Similarly if a series of doublets 
along a transmission line are so 
arranged in phase that the field is 
propagated along the line with a 
constant velocity, no radiation will 
take place. This constant velocity 
occurs when there is a continuous 
shift in phase of the doublets, so that 
even though the electrons flow first 
in one direction and then the other, 
the resultant field moves with con- 
stant speed. This condition is pro- 
duced on a transmission line when 
there is no reflection and therefore 
no returning wave. 
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“By application of the reciprocity 
theorem and a study of wave an- 
tennas it will be concluded that there 
will be a small radiation in the direc- 
tion of the transmission line. 

“Hence this theory is postulated: 
Radiation is largely due to reflection. 

“In the previous discussion it has 
been shown that reflection always 
produces standing waves, and con- 
sequently the test for the absence of 
radiation on a transmission line is 
the absence of standing waves.” 

There was a long silence then 
Pendergast said flatly, “I don't be- 
lieve it.” 

“What do you mean you don't 
believe it?” | demanded. 

“| don't believe it,” he said again. 
“It's impossible for a single wire 
carrying r.f. current not to radiate! 
Look! How about the rhombic an- 
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Fig. 4—Construction details of a loop antenna for operation on 160 meters or the 
broadcast band and capable of providing a deep null on interfering signals. (Elec- 
tronics Australia via Radio Communication journal). 
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tenna? That's terminated and has 
no standing waves on it, and yet it 
radiates! How about that?” 

“You bring up an interesting point,” 
| admitted. “Was the 1929 article 
about the single-wire fed antenna 
correct? Does the single-wire feeder 
radiate if it is terminated in the cor- 
rect load impedance? Maybe one of 
our readers has the answer to this 
puzzler. If so, I'll be happy to put his 
remarks in a forthcoming column.” 

“Very well,” rejoined my friend. 
“I'll reserve my opinion until later. 
P bet your friend Walt Maxwell, 
W2DU, could solve the whole thing 
instantly!” 

“In the mean time, let's look at 
the mail once again. | see a very 
interesting comment by G6XN in the 
February, 1977 issue of Radio Com- 
munication, the fine magazine of the 
Radio Society of Great Britain. 
Speaking about Quad antennas, G6- 
XN warns the readers of a problem 
that has arisen with respect to using 
untreated bamboo crossarms in a 
Quad. He says that the Quad an- 
tenna has a very strong electrostatic 
field in the vicinity of the arms, and 
that bamboo is a very poor insulator 
when wet. G6XN uses polythylene 
line to tie his Quad wire to his bam- 
boo crossarms in such a way that the 
wire does not touch the bamboo.” 
66° 
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“Interesting,” commented Pen- 
dergast. "I would think that a couple 
of good coats of varnish, especially 
around the wire holes on the bam- 
boo arm would also do the job.” 

“Well, | like fiberglas arms myself. 
A good and inexpensive source of 
fiberglas poles is the local sports 
shop. Used, or defective, pole-vault- 
ing poles make great arms for Quad 
antennas.” 

Pendergast smiled and picked up 
the copy of Radio Communication. 

“Look here!” he exclaimed. 
“Here's just the ticket for the forth- 
coming fall and winter 160 meter DX 
work. An inexpensive receiving loop 
(fig. 4) is a great device for nulling 
out local Loran interference or strong 
local signals. 

“The loop has 100 feet of #22 in- 
sulated wire, and the frame is 40 
inches on a side. This works out to 7 
turns. The loop is tuned with a 500 
pF capacitor and covers the broad- 
cast range as well as 160 meters. 
The pickup loop is one turn coupled 
to the receiver with a short length 
of TV ribbon line. 

“The tuning capacitor on the loop 
is resonated for maximum signal 
then the loop is turned about, either 
for maximum signal or for a null.” 

“Well, now is the time to get ready 
for next winter's DX season for the 
low frequency bands," | replied. “By 
the way, did | ever show you the 
article on a home-made 40 meter 
rotary beam by VK3BM in the Ama- 
teur Radio Journal of the Wireless 
Institute of Australia?” 

“No,” replied my friend. 
was so unusual about it?” 

“Bruce, VK3BM, decided to build 
a full-size 40 meter rotary beam. His 
problem was how to adjust and tune 
the beast when it was atop a 90 foot 
tower without using the motorized 
ladder of the local Fire Brigade! 

“His solution was to use untapered 
elements and a tuned feed line. Ex- 
periments have shown that when 
tapered elements are used, especi- 
ally on 40 meters, where the ele- 
ments are quite large and the taper 
is usually great, the beam may end 
up as much as 400 kHz off the de- 
sign frequency. So VK3BM used un- 
tapered elements made of 2-inch 
diameter aluminum tubing. Light 
weight tip sections of telescoping 
size were used, and the joints were 
welded to make each element a one 
piece affair. 

“The boom was made of triangular 
lattice steel construction and was 40 
feet long. This gave 20 foot spacing 
between elements. The refiector was 
70’3” long, the driven element 66'7” 
long and the director was 61’5" long 
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—all cut to a design frequency of 
7020 kHz.” 

“How did he feed this monster?", 
asked Pendergast, as he copied the 
dimensions into his notebook. 

“Bruce said that he couldn't en- 
vision himself adjusting a matching 
device while he was hanging by his 
heels 86 feet up in the air. So he 
split the driven conductor of one of 
a pair of 50 ohm coaxial lines. The 
outer, braided conductors of the line 
were grounded together and to the 
frame of the beam. 

“The element halves were sup- 
ported by slipping short lengths of 
polyethylene tubing over the inner 
ends and clamping them to a short 
length of hardwood, which served as 
a crossarm. 

“The feedline, then, is a side-by- 
side pair of 50 ohm coaxial cables, 
which form a shielded, 100 ohm bal- 
anced line. This is a low-loss arrange- 
ment that does not radiate. The 
radiation resistance of the beam is 
about 35 ohms, and this shows up 
as a s.w.r. of about 3-to-1 on the 
line. At 7 MHz, this value of s.w.r. 
does not contribute significantly to 
feedline loss, which is very low." 

“And then he used an antenna 
tuner at the bottom end of the line 
so he could match up to a 50 ohm 
coaxial line", exclaimed my friend. 

“That is correct”, | said. “On the 
first day the antenna was up, VK3BM 
worked a group of W5 stations and 
got reports ranging up to S9 plus 
50 dB! That’s a real potent signal for 
only 200 watts PEP input on 40 
meters! 

“This design is a good example of 
trade-offs. VK3BM didn't want to 
have to adjust the antenna once it 
was atop the tower. To achieve this 
goal, he used untapered elements 
which he could cut to formula and 
then used a feed system which re- 
quired no adjustment at the antenna. 
Thus, he could assemble the beam 
on the ground and place it atop the 
tower with the assurance that It 
would work right off the bat. 

“To achieve this end, he had to 
use large elements, fairly wide spac- 
ing and a heavy support structure. 
The beam must have been quite 
heavy, but if it is properly built, and 
the tower and rotator can stand the 
load, that’s no big problem". 

“Its an interesting concept", 
agreed Pendergast. "I have heard 
that tapered elements have to be 
longer than untapered ones, but no- 
body seems to know the amount of 
lengthening that is required for a 
given taper. It looks as if VK3BM 
neatly sidestepped this problem". E 


Antennas 


Design, construction, fact, and even some fiction 


Prendergast uttered a mild oath 
and gently removed his headset and 
placed it gently on the desk. “For 
the life of me,” he said, “I don't 
know how anybody receives anything 
on 160 meters during the summer.” 
He turned up the receiver volume 
and a blast of static shook the 
"phones, 

“Think how bad it must have been 
on 1,000 meters in the old days,” | 
remarked. “Cheer up. The static 
level will drop soon, and the fall 
DX season for 160 meters will be 
upon us. In fact, since the band is 
so noisy, | think now is a good time 
to start planning your 160 meter an- 
tenna. Do you have any ideas?” 

“No,” admitted my friend. "I just 
don't know where to start. Do you 
have any good suggestions?” 

“When in doubt, consult the ex- 
pert,” | replied. “In this instance, my 
expert is the Dean of 160 meter DX- 
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To Best ground possible 


transmitter plus radials 
Fig. 1—The antenna recommended for 


the 160 meter beginner by W18B is the 
Inverted-L. Slightly more than a quarter- 
wavelength long, the Inverted-L presents 
a good impedance match to a 50 ohm 
teed system. Resonance is established by 
means of the series capacitor, Antenna 
may be bent if it is required to place it in 
a small space. At least one ground radial 
(135 feet long) is required. More radials 
give improved performance, Radial can 
be insulated hookup wire laid along the 
surface of the ground (or slightly above 
it) and can run through bushes, etc. 


‘3008 TV twin lead 
Overall length = 130° 


Best ground possible 
plus radials 


To 
transmitter 


Fig. 2—The Folded Marconi antenna for 
160 meters. Described first by Bell Tele- 
phone Laboratories in 1949, the antenna 
was featured in the December, 1953 issue 
of CQ magazine (page 58). The antenna 
is made of TV “ribbon” line, but may be 
made of two parallel wires, with air insula- 
tion, as the impedance of line has nothing 
to do with antenna operation. Antenna 
length is pruned for lowest SWR at the 
design frequency. One-third of the anten- 
na should be run as vertical as possible. 


ers—Stew Perry, W1BB. Stew has 
graciously provided me with some 
good information on 160 meter an- 
tennas that he and other prominent 
OXers use on the ‘top band,’ Would 
you like to hear about them?” 

“Yes, yes," exclaimed Pendergast 
eagerly, as he opened his large 
notebook and prepared to take down 
the data. 

“Well, I'll paraphrase Stew's letter. 
His opinion is that the best antenna 
for the 160 meter beginning enthu- 
siast is the Inverted-L shown in fig. 
1. This antenna is about 165° to 170’ 
in overall length. The vertical sec- 
tion is as high as possible, with the 
remainder of the antenna running 
horizontally to a convenient tie-point. 
The vertical section does most of the 
work. The antenna is adjusted to 
resonance by a variable capacitor 
connected in series with it. The ca- 
pacitor can be a two-gang broadcast 
unit with the sections in parallel, or 
what have you, It is fed with a 50 
ohm coaxial line through an SWR 
meter. Stew says it will be great for 
local contacts even with a poor 
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ground, but the better the ground 
connection, the better it will perform. 

“As to the ground connection, 
Stew says to tie onto water pipes, 
wire fences, lay down quarter-wave 
radials of insulated wire and use 
multiple ground rods. You can use 
it with a poor ground, and then im- 
prove the ground as you go along. 
The better the ground, the better the 
results." 

| handed Pendergast a second 
drawing (fig 2). Here’s a sketch of a 
well-known 160 meter antenna. It is 
a Folded Marconi, first described in 
the Bell Telephone Laboratories 
“Record” of May, 1949. This two- 
wire antenna, if completely vertical, 
would have a base feed point im- 
pedance of about 145 ohms. When it 
is bent into an L-shape the imped- 
ance is lowered. Experiments have 
shown that if the vertical section is 
about one-third as long as the hori- 
zontal section, the feed point imped- 
ance is very close to 50 ohms. That 
makes the vertical section 43 feet 
high and the horizontal section 87 
feet long, for an overall length of 130 
feet. A 50 ohm transmission line is 
used, along with an SWR meter. 

“The antenna can be made up of 
300 ohm twin lead, since the imped- 
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To 
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Fig. 3—The G3RAPB version of the Invert- 

ed-L antenna. A TV mast is used for the 

vertical section, with top wire run down 
at an angle to the ground. 
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Fig. 4—The Inverted-V antenna used by 
W18B for 160 meter DX. The wires are 
trimmed equally for best SWR at the 
operating frequency. The ends of the an- 
tenna are about 15 to 20 feet clear of the 
ground. The center of the antenna is at 
least 40 feet high, and works better if it is 
upwards of 70 feet high. It open wire line 
is substituted for the coaxial line and an 
antenna tuner is used, the antenna per- 
forms well on other high trequency bands. 


ance of the twin lead does not enter 
into the picture, Again, the best 
ground system possible is very im- 
portant WBGDQ, whose 160 meter 
signal is very impressive, has used 
this antenna for DX work. 

“Stew says this antenna compares 
very favorably with his full-size ver- 
tical in tests with mobile stations up 
to 100 miles distant in daytime, 
which shows the low angle radia- 
tion of the antenna. This design was 
also used by WOVXO on his South 
American and Caribbean DXpedition. 

"A variation of the folded, or bent, 
antenna is the one used by G3RPB 
for his trans-Atlantic work on 160 
(fig. 3): It is a version of the antenna 
in fig. 1. The vertical section is a 53 
foot metal pole (TV mast) and the 
horizontal section is a wire. The 
overall length is about 165 feet. G3- 


Copper or thin wall 


2or 3 turns 
No. 16 

insulated 

wire 


RPB uses buried copper objects (a 
water boiler, for example) for his 
ground, plus as many random length 
radial wires as he could lay down in 
his yard.” 

“Simple enough,” remarked Pen- 
dergast. “But how about something 
a little more exotic?” 

“Right. Well, Stew thinks the best 
all-around 160 meter antenna is an 
Inverted-V (fig. 4). He likes it be- 
cause it provides radiation at many 
different angles, one of which is 
bound to hit the ionosphere for good 
propagation. For long distance DX, 
Stew says, the Inverted-V isn't quite 
as good as a high vertical used with 
a good (repeat, good) ground con- 
nection. For the average location, 
however, with soil of poor conduc- 
tivity, the Inverted-V is an excellent 
performer, The center point should 
be fairly high (fifty to seventy feet) 
and the ends should clear the ground 
by fifteen to twenty feet. 

“If operation on 160 is all that is 
wanted, the antenna can be fed at 
the apex with a 50 ohm coaxial line. 
if multi-band operation is desired, 
it can be fed with a two-wire open 
line of random length, and an an- 
tenna tuner. 

“The ends of the Inverted-V are 
trimmed equally until a low value of 
SWR is achieved at the chosen fre- 
quency. For 1812 kHz, as an ex- 
ample, Stew found each wire was 
about 129 feet long.” 

Pendergast sighed. "It sounds as 
if the ground connection is the key 
to successful 160 meter operation.” 

“Yes,” | replied. “Listen to this 
letter that ZE7JX (Rhodesia) sent to 
W1BB concerning his experience on 
160 meters. Peter says he had a 265 
foot wire, about 55 feet high for 160 
work. It worked pretty well, but 
wasn't good enough, Peter wanted 
to work WAC on 160 meters and 
couldn't raise Europe, Australia or 


100 


Asia, even on pre-arranged sched- 
ules. 

“So he erected a 55 foot vertical, 
with a matching network at the base 
and laid out fifteen radials, each 130 
feet long. The radials were placed 
on the grass. The antenna presented 
a load of about 4 ohms, so he spent 
a lot of effort matching the antenna. 
Once he got a low value of SWR on 
the transmission line, the antenna 
sounded “hot” on the receiver. He 
tried a CQ and raised EP2TW in Iran 
with a 449 report! Asia at last! En- 
couraged by this success, he went 
for Europe, but no luck. So he laid 
down 50 more radials and noted that 
the base antenna current increased 
considerably. A few nights later he 
raised G3SZA for a 559 report. 

“This left only Australia for WAC. 
Night after night, schedules were 
held with VK6HD, with one failure 
after another. 

“Finally, in desperation, 128 more 
radials were put down, for a total of 
nearly 200 radials. This amounted to 
something like sixteen thousand feet 
of wire either in, or atop the ground! 

“However, the very next day after 
all this work, Peter worked both 
VK6HD and VK6IZ, followed by a 
VK3 a few days later! 

“Peter says that with the present 
set-up, if a station is heard, a con- 
tact usually results!” 

Pendergast gulped. “Sixteen thou- 
sand feet of radial wire.” He thought 
for a moment then said, “I guess if 
you want something badly enough, 
and carry on to the end of the road, 
the results are worth the effort.” 

“It is mind-boggling,” | replied. 
“But 160 meters is a very special 
band with very unique problems. 
Just listen to the summer static! 

“Unfortunately, a vertical antenna 
is very noisy for receiving, especially 
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Fig. 5—The W7DOL/6 Loop and preamplitier for 160 meter DX reception. Loop is a 3-foot diameter circle of copper tubing or con- 

duit. If a metal support mast is used, it is grounded to the mast only at the top. The bottom of the loop is insulated from the mast. 

Two or three turns of wire are passed through the loop and are resonated to the receiving frequency by the 365 pF capacitor in the 

preamplifier, which is mounted directly beneath the loop. The capacitor may be a mica compression unit. The preamplifier receives 
its power through the coaxial line which connects it to the receiver. 
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if you are looking for weak signals. 
And most 160 meter DX signals are 
weak. Stew says if you use a vertical 
antenna for receiving, in a noisy 
location—like a city—it is very bad. 
In the country it is tolerable. Hori- 
zontal antennas, on the other hand, 
are much quieter and reject a lot of 
noise, but don’t have the “Moxie” 
for the weak signals. He feels that 
any station using a vertical antenna 
should have a stand-by horizontal 
antenna for receivinig, with means 
to quickly switch from one to the 
other. 

“In addition, W1BB says that the 
greatest asset for a 160 meter DXer 
is a quiet location. The DXers who 
do the best work all live in the 
country as far away from man-made 
noise as possible. Stew notices the 
difference. He lives near Boston un- 
der a blanket of “electronic smog” 
with a noise level that varies from 
S3 to S7, even under the best con- 
ditions. 

“Stew also has a second location 
—a 35 acre farm in Maine—which is 
over 7 miles from the nearest little 
village with a population of 500. He 
says it is Heaven to operate fram 
there. 

“In summary, W1BB says that it is 
important to be away from local ini- 
terference and to stay away from 
vertical antennas for DX receiving. 
And Stew must know—he has well 
over 100 countries on that band!” 

“What's the solution for noisy 
areas?” asked my friend, as he 
jotted notes into his large, black 
notebook. 

"Stew says a lot of 160 meter 
DXers have turned to loop antennas 
to fight local noise. He likes this 
idea, but says that sometimes a loop 
antenna can be susceptible to broad- 
cast cross-modulation in high signal 
areas. 

“Stew recommends the loop an- 
tenna used by W7DOL/6 and others 
(fig. 5). This simple loop is only three 
feet in diameter and uses a two- 
stage preamplifier mounted on the 
loop. It is very effective in phasing 
out noise and Loran signals. It 
should be mounted about 20 feet, or 
more, above the ground.” 

“Well, if Stew could only put up 
one antenna for 160 meters, what 
would he put up?” inquired Pender- 
gast. 

“He says if he was limited to a 
single antenna, he would put up an 
Inverted-L, such as shown in fig. 1. 
It has both vertical and horizontal 
components of radiation and is not 
too noisy on reception. His second 
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choice would be an Inverted-V, if it 
was high enough.” 

“And what would the super-DX 
operator, the Big Gun, use on 160 
meters,” asked my friend. 

“According to W1BB the most 
effective antenna for transmitting is 
a quarter-wave vertical tower, with 
a large system of radials under it. 
The antenna should be very close to 
the seashore, or located on marshy 
ground. The number of radials 
should be at least 200, or better. 

“The super-DX operator would 
also have a number of receiving an- 
tennas. At one time W8LRL, an out- 
standing 160 meter DXer, had 11 
receiving antennas. WiBB usually 
has four different ones. Unexplain- 
ably, 160 meter signals sometimes 
come in better on one antenna than 
on another one and you can never 
be sure which one is best. Once 
W1BB found that the European sig- 
nals were coming in best on a 160 
foot piece of wire laying on the 
ground! 

“No doubt, the best 160 meter 
locations are close to the water, but 
inland DXers do a great job, in spite 
of the handicap they work under. 
They make up for the lack of sea- 
side conditions by placing plenty of 
radials under their vertical antennas. 

“The 160 meter band is the perfect 
place for testing unorthodox anten- 
nas. Remember all those “April Fool” 
articles in the past about under- 
ground antennas? Well, some fel- 
lows use them for receiving on 160 
meters. Claim they cut down the 
noise more than they drop the sig- 
nal, so you get a better signal-to- 
noise ratio. 

“And | understand that KV4FZ ex- 
perimented with an underwater re- 
ceiving antenna, He heard ZE7JX 
on it during a test. Stew, W1BB, tried 
a 200 foot underwater antenna and 
heard VR3AH with a very good sig- 
nal-to-noise ratio. Stew also tried a 
fence wire as a receiving antenna. 
It was a couple of hundred feet long 
and about 3 feet above the ground. 
Excellent results, he says.” 


Pendergast said, “I understand 
some fellows have 160 meter beams 
up in the air!” 

“Thats right,” | replied. W1BB 


has a two element, Inverted-V bi- 
directional beam. He says he con- 
sistently gets one to two S-unit im- 
provement with it on transmitting as 
compared to a single Inverted-V. 
And that’s a lot of gain on 160 
meters!” 

“To sum it up, then, you need a 
quiet location for 160 meter DX so 
you can hear it. Then, you need a 
good, low-loss transmitting antenna. 
This usually means a vertical (loaded, 


probably, to save height) with plenty 
of radials, or a high inverted-V. The 
beginner, or 160 meter operator in- 
terested more in rag-chewing than 
DX, can profitably put up an end-fed 
wire (with a good ground connection) 
and do a good job. So the problem 
isn't insurmountable. And with more 
160 meter sideband operation, it's a 
cinch that the band will be jumping 
this fall,” concluded Pendergast. 

“| couldn't have said it better my- 
self,” | remarked. n 


Math’s Notes (from page 57) 


of the amplifier is adjusted so that 
the output is at the required level. 

Referring to the discussion on op- 
amps in MATH’s NOTES a few 
months ago, one should remember 
that the ratio of feedback resistor 
and input resistor in an op-amp 
determine the gain. Using this fact, 
the feedback resistor can be shunted 
or placed in series with a capacitor 
to achieve filtering action also. Again, 
in fig. 4 (a) shunting the resistor 
gives a low pass configuration where 
50% frequency is the frequency. 
Where R, is equal to the capacitive 
reactance of the shunting capacitor. 
In fig. 4 (b) a capacitor is placed in 
series with R.. High pass filtering is 
the result. Note that this configura- 
tion does not have a DC feedback 
path and as a result will have no 
gain. 

Finally, in fig. 5 we have presented 
the universal, single stage, low-pass 
or high pass relative gain chart. This 
chart will help understand the de- 
gree of filtering that can be achieved 
by the simple circuits given. To use 
the chart, one only has to determine 
the cutoff frequency (50% fre- 
quency). Then, at frequencies above 
or below cutoff, the relative gain can 
be determined. 

The applications of the two filter 
configurations given here is straight- 
forward. They may be used over the 
range of DC to a few megahertz and 
will only give non-calculatable re- 
sults when stray inductances and 
capacities of significant values are 
present. 

73, Irwin, WA2NDM 


Spread The Word 


An eye-catching bumper sticker 
encouraging the man in the street 
to “Talk to the World - Become A 
Ham Operator” is available from 


CQ for 25 cents plus a legal-size 
s.a.s.e. Quantity prices upon re- 
quest. Write to: CQ, 14 Vander- 
venter Ave., Port Washington, NY 
11050. 
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Antennas 


Design, construction, fact, and even some fiction 


“I still can’t get over the idea of 
using an underground receiving an- 
tenna,” exclaimed Pendergast. He 
slipped the earphones off his head 
and rubbed his ears, which were still 
ringing from the rifle-shot QRM that 
filled the 160 meter band during the 
warm, daylight hours. “And | don't 
understand how anybody can hear 
anything through this summer QRM,” 
he added. 

“It should be dropping off by now,” 
| replied. “Wait until October. Things 
will be better by then. 

“By the way, here's W1BB’s 160 
meter newsletter. It has some infor- 
mation on underground antennas. 
And they're not a joke. According to 
the newsletter, K7LFY uses one, and 
has done so for over two years. Ac- 
cording to K7LFY they improve the 
signal-to-noise ratio, eliminate a lot 
of vertically polarized noise and re- 
duce local ground wave signals. All 
of this makes the underground an- 
tenna a good receiving antenna for 
weak DX signals. Bob uses buried 
dipoles which are about one to four 
feet below the surface. The optimum 
length works out to be only about 
0.33 of the free space length. Thus, 
for 1825 kHz, the underground dipole 
is only about 85 feet long overall. 
And, interestingly enough, the dipole 
seems to be directional off the ends. 
What do you think about that?” 

“From what | hear, the whole idea 
of underground receiving antennas 
seems controversial. Some fellows 
have had no luck with them. Maybe 
it depends upon soil conductivity. In 
any event, they're cheap and easy to 
install. It may be interesting to try 
one out for 80 or 160 meters this 
coming winter DX season.” 

“Right,” | replied. “I understand 
that W7QID has had good results with 
an underground receiving antenna for 
trans-pacific DX. So we have a lot to 
look forward to. The last word hasn't 
been said yet about these funny an- 
tennas. 

“Before we leave 160 meters, you 
might be interested in these two an- 
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Fig. 1—The single wire Beverage antenna is useful for 160 meter DX. The directivity is 
from the far end towards the receiver. The antenna is terminated with a non-inductive 
resistor whose value can be varied to provide the best front-to-back reception ratio. 


a 


2 pieces of 1” conduit, each 12° lony 


2" 


Counterws 
tot 


I 65' wire 
No, 10 wire spaced 24” from tower 
Insulated standoft NOTES 
Tower is 65' crank up 
* About 200p! brings RG 58/U feadline to 1:1 SWR, 


60" 


measured at tower base 


Fig. 2—The shunt-fed tower for 160 meter 
operation used by W4DDA portable 9. 
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tennas recommended by W1BB,” | 
said. “The first one is a simple Bev- 
erage wire for receiving. It was used 
by Paul Godley at Androssan, Scot- 
land in 1921 for the very first recep- 


tion of trans-atlantic amateur signals. 
And some 160 Meter DX enthusiasts 
still use it today (fig. 1). It is direc- 
tional off the far end. Basically, it is a 
terminated long wire. The terminating 
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Fig. 3—The 40 meter antenna of W5AG. 

The L-C circuit resonates to 40 meters. 

WS5AG suggests the use of an old pre-war 

Barker and Williamson end-link 75 watt 
plug-in coil. 


resistor can be varied for best front- 
to-back ratio, It takes a lot of space, 
but it could be run along a fence, or 
something like that. 
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Fig. 4—The new multiband antenna at 
WA3GJA for 80 thru 10 meter operation. 


“The second antenna probably ap- 
peals to more DXers as it can be 
erected on a small lot. Basically, it 
is a shunt-fed tower, with a top load- 
ing wire (fig 2). This antenna is used 
for 160 meter DX by W4DAA/9 who 


Fig. 5—The Palomar balun matches a co- 
axial line to load impedances of 5, 8, 12, 
18, 22, 28 or 32 ohms. 


60 è CQ è September, 1977 


really puts out a potent signal on that 
band.” 

My friend sighed. “It seems to me 
that 160 meter DX antennas are a 
formidable undertaking.” 

“They can be,” | agreed. “Ernie, 
KIPBW, has two 110-foot, phased 
vertical antennas over an extensive 
ground plane. He can switch the 
phasing and gets a front-to-back ratio 
of nearly 18 db. And Earl, K6SE, uses 
a similar setup. They use lots of 
radials, Plenty of height. And plenty 
of DX-know-how." 

“Well, how about the rest of us?”, 
demanded Pendergast. “How about 
the feller with a poor ground, and not 
much space in the back yard?” 

| looked at the mail on the desk. 
“Here's a letter from Sam, W5AG. 
He's got a very simple antenna for 40 
meters. He says it is a variation of 
the old “30 up and 30 out” used by 
DXers in the “thirties.” It gets the 
current point up in the air and has 
very low ground loss, Basically, it is 
a full-wavelength L-antenna, fed at 
the bottom (fig. 3). Sam says a super- 
ground is not needed, as the ground 
current is very low. He uses three 
ground rods. The tuned circuit is 
resonant at the operating frequency 
and antenna dimensions are not crit- 
ical. It should work well for either 40, 
80 or 160 meters.” 

“Nice,” exclaimed Pendergast. "I 
can understand this!” 

“And here's a simple antenna for 
40 and 15 meters,” | remarked, draw- 
ing a quick sketch in my logbook. 
A 40 meter dipole really doesn't work 
very well on 15 meters, even though 
it is supposed to. This design, shown 
in the Japanese magazine, CQ-Ham 
Radio is claimed to provide good re- 
sults on both bands. Note that it is a 
loaded dipole for 40 meters, wih the 
a tip section electrically discon- 
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Fig. 6—Two band operation with a modi- 
fied mobile whip antenna, Separate an- 
tenna tips and loading coils are mounted 
to a base whip section by means of an 
aluminum mounting plate. The plate 
measures 6" x 1". The tip sections are 
adjusted for proper resonance. 


nected for 21 MHz operation by the 
inductor. The s.w.r. is less than 1.6- 
to-1 over both bands. | would think 
that this would make a nice DX an- 
tenna for Novices. 

“Lalso received a note from Mike, 
WA3GJA, who comments on his an- 
tenna, which | discussed in the Aug- 
ust, 1976 column. Since then, Mike 
has been doing more work on his 
installation, and has ended up with 
the antenna shown in fig. 4. This an- 
tenna works on all bands between 
80 and 10 meters with no traps or 
loading coils. It uses tuning stubs, 
much in the manner of the Hy-Gain 
“Hi-tower" antenna system, Basic- 
ally, Mike's antenna is a 40° meter 
vertical, which also operates on the 
third harmonic for 15 meter work. 
Connected in parallel with it is a 
quarter-wave wire for 80 meters. The 
wire runs up the 40 meter antenna, 
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element No. 14 wire, 


1 20 meter element 


Fig. 7—The W6RRT "droopy beam" an- 

tenna for 40 meters (Courtesy of The 

National Contest Journal). (A)—Length of 

wire elements. (B}—Physical layout of the 
beam. (C)—Feed system. 


which is made of three sections of 
aluminum TV mast. The wire is held 
free of the mast by means of TV-type 
“eye” insulators which are strapped 
to the mast. The wire then runs from 
the top of the mast to a nearby tree. 

“Separate stubs are attached to 
the mast at the appropriate points to 
provide resonant elements for 10 and 
20 meters. The stubs are made of 
wire and are held in position by the 
TV “eye” insulators. Mike uses alum- 
inum TV ground wire for the stubs 
and makes sure that the top of the 
stubs—which are “hot’'—are in the 
clear and that the TV stand-off in- 
sulators are placed a foot or two 
down from the top of the stub. Stub 
length is trimmed for best s.w.r. on 
the individual band. 

“At the bottom of the antenna, 
Mike has laid out twelve radials, each 
33 feet long, on the ground. He feeds 
it at the base with a 50 ohm coaxial 
line through an s.w.r. meter." 

“| wonder if he gets a good match 
on each band?”", murmured my friend, 
as he sketched the antenna in his 
notebook. 

“I don't know”, | replied. “But in 
any case, impedance matching on 
any multi-band antenna can turn out 
to be a problem. Its not bad on this 
type of antenna, but can get tricky 
with more exotic designs. You'll be 
interested in this new wideband 
transformer (fig. 5). It will match a 50 
ohm line to load impedances of 5, 8, 
12, 18, 22, 28 or 32 ohms, unbal- 
anced. Now, that's not a bad deal at 
all! It will handle full power over the 
frequency range of one to 30 MHz. 
And its only about 3v2” in diameter. 
And it is made by Palomar Engineers.” 

“It should be good for matching a 
mobile whip antenna, too", observed 
my friend. 

“Yes, and that reminds me of a 
stunt that can be used for portable 
operation”, | replied. “Some ama- 
teurs use a mobile whip antenna for 
portable operation when they are 
away from home, in a motel, or what- 
ever. And this idea can work in a 
mobile home or in an apartment house 
where the landlord frowns on ama- 
teur antennas. 

“Briefly, the idea is to mount two 
or more mobile loading coils and top 
sections on one whip base for multi- 
band operation (fig. 6). The loading 
coil and top section for each band 
are mounted on an aluminum plate 
which is bolted to the top of the base 
section of the antenna. Each top 
section, in combination with the ap- 
propriate coil and base section makes 
up a resonant circuit which operates 
over a range of frequencies in a 


(Continued on page 91) 
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Band L D x c 

1.8MHz 160'0" | 35'6” | 16.0ph 480pf 

3,7MHz 1266" | 180" | 8.0uh | 240pf | 
66'0" | 9'0" | 4.0uh | 120pf 
330" | 4'6” | 20uh) 60pf 
223" | 30" | 1.5yh| 45pf 
160" | 23" | 1.0uh| 30pt 


Fig. 8—The single-wire fed antenna of 

1929 adapted to a modern 50 ohm feed 

system. This antenna also works well on 
the second harmonic. 


We know all about up. In fact, we're 
number one from the ground 
up...when it comes to amateur com- 
munications towers. We've been 
building them for HAMS for more than 

two decades. 

Whether you're thinking crank-up, 
guyed or free-standing, check with 
us first. We're Tri-Ex. Reliable, de- 
pendable. 

When we say number one from 
the ground up, we're talking about 
towers like Tri-Ex's new “Big W” 
shown here. It’s a free-standing 

crank-up with a height of 80-ft, 

providing good DX capability at 
low cost. Ideal for serious HAMS. 
Write today. We'll help you 
speak up. As high as you want 
to go. Act now. 


CORPORATION 


7182 Rasmussen Ave 
Visalia, Calif, 93277 
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Antennas (from page 61) 


single amateur band. If two assem- 
blies are used, the antenna combina- 
tion will work on two bands. Some 
amateurs have used as many as four 
top sections. 

“Best operation, of course, will oc- 
cur when a good ground and a good 
match to the transmission line are 
achieved. Radial ground wires for 
each band can be made up of insul- 
ated hookup wire. The radial is a 
quarter wavelength long for the band 
in use. In a mobile home, the antenna 
can be mounted on the roof and the 
radial wire run down the outside of 
the home. The far end of the radial 
is “hot” with r.f. and should be in- 
sulated from ground and protected 
so that no one can touch it. It should 
also be held clear of nearby metallic 
surfaces, such as the siding of a 
recreation vehicle". 

“The Palomar balun should work 
just fine with one of these antenna 
installations", observer Pendergast. 

“That's right”, | replied. “Some- 
times you'll be surprised what a mo- 
bile whip will do in a semi-permanent 
installation, especially when a radial 
ground wire or two is used". 

Pendergast reached in his pocket 
and pulled out a letter. “I've been 
meaning to give this to you for a 
couple of days", he said. “It is from 
Guy, WA4HVL, in Georgia. Guy read 
the remarks of Mike, WSIOB, in the 
April antenna column where he com- 
pared the DX results of a low Quad 
Loop to a ground plane antenna. Mike 
concluded that in the best direction 
for the loop, the ground plane out- 
performed it on DX contacts. This 
was on 40 meters. The ground plane 
base was about 28 feet in the air 
and the top of the Quad loop was 
supported on a 70 foot tower. And 
Mike ended up taking the Quad loop 
down, 

“Well, Guy was mostly interested 
in stateside contacts on 40 meters. 
So he compared his Quad loop with 
his vertical ground plane antenna. 
The top of Guy's loop was about 45 
feet in the air, and the base of his 
ground plane was about 5 feet clear 
of the ground. Now, out of 36 tests 
that Guy ran, switching back and 
forth between the two antennas, 28 
stateside stations preferred the Quad 
Loop by as much as three S-units. 
Four stations preferred the vertical 
antenna, and four stations said the 
antennas were equal in performance.” 

“Very interesting”, | replied. It all 
hangs together. WS5IOB tested the 
two antennas and found the ground 
plane best for DX, And the ground 
plane has considerable low angle 
radiation, suitable for DX. WA4HVL 


tested the two antennas on stateside 
contacts, which are mostly high angle 
skip. And he found that the Quad 
loop, horizontally polarized, was best. 
This antenna, of course, provides 
fairly high angle radiation. So it should 
be better for stateside contacts”. 

“Yes”, Pendergast agreed. “Some 
time ago | compared a 40 meter dipole 
against a 40 meter ground plane. 
During the day, the dipole ran rings 
around the ground plane on contacts 
within, say, 1000 miles. At night, be- 
yond 1000 miles, the ground plane 
was much the better antenna.” 

“I had much the same experience 
on 80 meters when | was running a 
sked from San Francisco to Los An- 
geles”, | replied. “The 80 meter 
ground plane was worthless on this 
hop, but a low dipole—about 25 feet 
off the ground was just perfect. The 
distance was about 420 miles.” 

| took a small pamphlet off the desk 
and tossed it to my friend. 

“Have you ever seen this?", | 
asked. “Its the National Conest Jour- 
nal sponsored by the Southern Cali- 
fornia Contest Club. It costs four 
dollars a year in the USA. The editor 
is Pete Grillo, W6RTT (Box 3762, 
Glendale, CA 91201). 

“Well this little publication has a 
lot of good feedback from contest 
operators on operating techniques, 
contest news and—of course—con- 
test antennas. The January-February 
issue has a short article on quick 
and dirty contest antennas that makes 
very interesting reading. For example, 
there's a write-up of the 40 meter 
“droopy beam” thrown up by W6RRT 
for 40 meter work. Pete had a 15 
over 20 meter stack, but nothing for 
40 meters. So he put plastic plugs 
made of PVC tubing in the ends of 
the beam directors and reflectors 
(fig. 7) and spread a 40 meter wire 
beam over the two regular beams. 
He had a crank-up tower and could 
reach the tips of the beams from the 
ground, using an extension ladder. 
He strung the 40 meter wires over 
the existing beams, making a two ele- 
ment 40 meter beam that drooped 
over the aluminum beams. The 
lengths of PVC tubing separated the 
beams. And the wire elements were 
held in position with 3 ounce lead 
weights. How does that grab you?” 

“Pretty clever”, remarked Pender- 
gast. “I see he used a quarter-wave 
matching transformer and a balun to 
match the 40 meter wire beam”. 

“That's right”, | replied. “The feed 
point impedance of such a contrap- 
tion probably is quite low.” 

“I wonder how it worked?", mused 
Pendergast as he sketched the 
“droopy beam” into his notebook. 


“Have you ever heard the rock- 
crusher of Pete’s on 40 meters?”, | 
countered. 

“No”, replied my friend. “And | 
don't want to run across him in a 
pile-up". He gathered up his note- 
book as he prepared to leave. 

“By the way", he remarked. “In 
your July column, the drawing of the 
single-wire fed antenna was all 
screwed up. Anybody who works 
from that picture will be in a heap of 
trouble”. 

“I know", | replied. “I got several 
hot letters about it. So here's the cor- 
rect drawing (I hope), maybe it will 
be right this time (fig 8). 


Station Operators (from page 90) 


+ W3RRX, K4BEO, K4CFB, K4WVT. 
W3FCI_ + WA3ZAS. WA3VQ@P + W3CRE. 
WA3YGH + W3DQG. W4BFB: WAGFKY, 
WA4CJA, WASAPD, K4GHR, WASVKW, 
Teresa. W4JD + WASHHW. W4KXV + 
KAW. WASRVC + K4IIF. W6EBIP + 
WAS DJI. WEOAT + WASDIL. WEUA + 
W6UM, WA6JUD + K6LCC. WAGNGG + 
WA6FWJ. WBSHDH, K6PJY. W7FR: 
W?PHO, WATTLK, WA7UQG. W7FU + 
WIRX, W7APN, VE7TZZ/W7. WBHBK + 
WEKPL, KELIR. WA8ZDF + WEQxQ, 
WBSAKU, WBEAKW, KSEHU, KS RMK, 
WBERIJ. WOHZ + 
KOIEA, — WOHP, 
WOIR, WONAR. 
WAQONL, WBODGA, KOHUD, WOGKE, 
WOSMV. | YVIAJQ: Branislav, Rastislav, 
Mravik, Sifel, Severini. YUIGMN: YUIPEF, 
YUIQEF, YUIQEH, YU4RS-606. YU2CBM: 
Zdesiac, Bozenko, Goran. YU2CBV: 
YU2RPY, YU2RTG, Zeljan, Miro. YU4EJC: 
YUGRS-3552. YU4RS-3456, YU4RS-3554, 
YU4RS-3555. YU@JLM: | YU4RS-2105, 
YU4RS-2121,  YU4RS2135, YVSRT: 
YVSFKW, YVSFEZ, YV60V, YV3BJ, 
YVSAV,' YVITO, ‘YVSAGS, | YVSFFH, 
YVSAW. ZD8W: WA4TLB, KP4AEAJ, 
KPAEKI. 4J6A: UW3HV, UW6FZ, UAGHZ. 
SWIAZ: WB6OOL, WB6DSV, ` W6RGG. 
9D5A: K6KM, W7CFJ, 9K2EP: SM0OS, 
SM2CXV. 9Y4A: W2DXL, W2AX, W2ER, 
W2GC, W2GGE, K2 LE. 


WAS RWU, 
WOYCR, 
WBOANT, 


Spread The Word 


An eye-catching bumper sticker encour- 
aging the man in the street to “Talk to 
the World — Become A Ham Operator” 
is available from CQ for 25 cents plus a 
legal-size s.a.s.e. Quantity prices upon 
request. Write to: CQ, 14 Vanderventer 
Ave., Port Washington, NY 11050. 


QRP (from page 66) 


3040 kHz, 7040 kHz, 14065 kHz, 21040 
kHz, 28040 kHz; s.s.,b.—3990 kHz, 
7290 kHz, 14340 kHz. When using 
these frequencies, call “CQ QRP“ 
periodically. If everyone listens, no 
one will make a QSO! Quite a few 
QRPp’rs have become frustrated 
about these calling frequencies since 
they never find anyone there. My own 
experience is that I've generally 
worked a lot of QRPp guys on these 
spots—very often as a result of call- 
ing “CQ QRP.” So, keep at it over a 
period of time and you should drag 
(Continued on page 94) 
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Design, construction, fact, and even some fiction 


Prendergast carefully folded the letter 
and placed it in the drawer of his 
operating desk. He sighed heavily and 
said, “I wish | was rich instead of good 
looking.” 

“What's wrong?", | inquired. 
you get beaten-out in a pile-up?” 


“Did 


Fig. 1—The six element, three-band Quad 

of W5VGE. A 52 foot boom is used and the 

array is mounted on a 72 foot, heavy-duty 

crank-up tower. WBSNUK at left supervises 

antenna adjustments, which are made trom 
the top of a step ladder on the root. 


"No," he replied. “But | just got a 
letter from Don, KSDUT, that just 


spoiled my whole day. To make mat- 
ters worse, he sent me a bunch of pic- 
tures that are positively demoralizing.” 

“| didn't know you could send ob- 
scene material through the mail. There 


*48 Campbell Lane, Menlo Park, CA 94025 


Fig. 2—The six element Quad of WSMOK 

is mounted on a 50 foot boom. The boom 

is mounted in a sleeve that permits the 

antenna to rotate along its axis tor ease 

of maintenance and tuning. Antennas are 
fed with separate coaxial lines. 


are laws..." 

My friend tossed a small stack of 
photographs across the desk. 

“Obscene, indeed. That's a good 
word for it. These are pictures of some 
of the big antennas in Cow Town—Fort 
Worth, Texas to you. 

“About three years ago Don put up 
a five element Quad on a 50 foot boom. 
It worked so well he went to a six ele- 
ment job." 

Pendergast opened the desk drawer 
and removed the letter. Listen to this,” 
he said. He put on his glasses and 
Started reading. 

“Don's Quad has six elements on a 
50 foot boom. The boom is three inches 
outside diameter at the center, with a 
quarter-inch wall. The tip sections are 
two inches outside diameter, with an 
eighth-inch wall. The material is T6 
aluminum alloy and the boom has a 
single top-guy to remove any sag. The 
Spreaders are fiberglass, spiders are 
home-made from aluminum angle and 
muffler clamps. There are six elements 
on 10, 15 and 20 meters. 

"KSDUT feeds the array with RG- 
8/U coaxial line up the tower to a relay 
that feeds each driven element sepa- 
rately. The antenna is at the 80 foot 
level atop a Rohn type 55 tower. To top 
it off, Don has a custom-designed, 
home-built elevator that allows the 
whole antenna and rotor mast assembly 
to ride up and down the side of the 
tower at the flip of a switch! 

“Don goes on to say that this Mon- 
ster Quad has been up for almost three 
years and has survived winds up to 70 
miles per hour with no broken wires. He 
uses “motor-rewinding” copper wire, 
size 12 of 14 that has been pre- 
stretched before use. The spreaders 
are Calcutta bamboo which is very 
strong and much better than regular 
bamboo. A prop-pitch motor is used to 
turn the Quad, as a heavy-duty ama- 
teur-style rotor won't stand up under 
the torque created by the antenna in a 
heavy wind.” 

Pendergast paused for breath and 
pushed a photograph under my nose. 

“This is a shot of Luke, WS5VGE, 
working on his Quad with WBSNJK 
supervising (fig. 1). The antenna is on 
a 72 foot heavy-duty crank-up tower. 


a monthly feature by 
WILLIAM I. ORR, W6SAI 


The array is composed of six elements 
on a 52 foot boom. The boom is only 
two inches in diameter, but is braced 
with aircraft cable at four points. This 
Proved to be impractical as the boom 
broke last winter in the wind and ice. 
The W5VGE design, however, is very 


Fig. 3—The Monster Quad at WBSNJK. 

The boom is 48 feet jong. Separate frame 

is used for 10 and 15 meter driven ele- 

ments (at right). The antenna is 55 feet 
in the air. 


interesting as it uses two reflectors, a 
driven element and three directors, The 
front-to-back ratio is very good—over 
40 decibels, and the front-to-side ratio 
is equally good—over 60 decibels. Un- 
like the KSDUT Quad (which is square), 
this one has a diamond configuration 
for ease of assembly. Element spacing, 
from back to front, is 11 feet, 10 feet, 
10 feet, 10 feet and 11% feet." 

| looked at the photograph. “The 
idea of using two reflectors is very re- 
freshing,” | replied. “A little while ago 
| spoke to Clarence Moore, W9LZX, the 
inventor of the Quad. He's tried mul- 


Fig. 4—The five element Quad of K5YYH. 

The boom is 46 feet long and separate 

feedlines are used. The antenna is 65 feet 
in the air. 
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tiple reflectors and spoke very highly 
of them. Really improves the front-to- 
back ratio.” 

Pendergast passed me another pic- 
ture. "Here's the antenna of Bob, W5- 
MOK (fig. 2). Six elements on a 50 foot 
boom. The boom is three inch diameter 
irrigation tubing reinforced by a 20 foot 
slip-in section of T6 aluminum tubing 
having an 0.09” wall thickness. The 
boom is guyed af four points along the 
length. The boom itself is mounted in- 
side a sleeve that allows the boom to 
rotate about its axis for maintenance 
and tuning. Spreaders are Calcutta 
bamboo. Spiders are aluminum angle 
and muffler clamps. The antenna is in- 
stalled on a Rohn fold-over tower that 
has been reinforced and well guyed. 
Antenna height is 82 feet. The an- 
tennas are fed with separate RG-8/U 
lines that run up the tower." 

“| like the idea of the boom rotating 
in the collar,” | said. “When you get a 
monster like this up in the air, it is very 
unhandy to work on.” 

“Don't go away,” said my friend. "I 
have more.” He handed me another 
picture. “This is the Monster Quad at 
WB5NJK (fig. 3). Pierce has five ele- 
ments on 20 meters and six elements 
on 15 and 10 meters, The boom is 48 
feet long, and is made of three inch 
outside diameter T6 aluminum pipe 
with a 0.09” wall. The boom is guyed 
at two points each side of center. Sep- 
arate X-frames are used for the 10 and 
15 meter driven elements and separate 
RG-8/U lines run to each element.” 

“What about the element spacing?", 
| inquired. 

Pendergast looked at the information 
on the back of the photograph, 

“According to this, spacing for the 
20 meter elements is 14 feet, 12 feet, 
11 feet and 11 feet. And for 15 and 10 
meters, spacing is 7 feet, 7 feet, 12 
feet, 11 feet and 11 feet. That's from 
back to front.” 

Pendergast looked again at the letter 
from KSOUT. "W5MOK's antenna is at 
the 55 foot level on a Rohn type 25 
tower that is rigged to lay over at the 
base for maintenance. Calcutta bam- 
boo is used for the arms.” 

“I wish | knew what Calcutta bamboo 
is,” | said to myself. 

“Ready for the next one?”, asked 
Pendergast. “Here's the Quad of K5- 
YYH, Steve (fig. 4). This has five ele- 
ments on a 46 foot boom. The boom is 
three inch diameter irrigation tubjng 
guyed at four points along its length. 
Much the same construction as the 
other Quads, and separate feedlines 
for each driven element with a remote 
relay on the antenna to switch to main 
feedline. The antenna is at 65 feet on a 
Rohn type 25G fold-over tower that has 
been reinforced.” 

“Well, the amateurs in Cow Town 


certainly know their business,” | said. 
“I've heard and worked these fellows 
and they are very loud.” 

“Here's a final note from Don,” re- 
marked Pendergast as he carefully 
gathered up the pictures. “Don says 
that all Quads have been installed in 
such a fashion that allows access to 
the elements from the ground, from the 
roof or from a ladder (fig. 5). This is a 
necessity for an antenna of this size 
if you want to do any tuning or adjust- 
ment. He also says that all of the hard 
work that went into building these an- 
tennas has really paid off in perfor- 
mance and that the Quads have con- 
sistently beaten out large monoband 
Yagis that were up to 125 feet in the 
air. They seem to do better on both 
long and short skip that an Yagi, even 
if the Yagi has the edge in height! He 
can't explain the superior performance 
as compared to a Yagi, but all of the 
owners of these “Six-gun Quads” are 
convinced that they will beat out any- 
thing on the air!” 

“They certainly do things in a big 
way in Texas, don't they?”, | replied. 

“Remember the Alamo," said Pen- 
dergast. 

“Let's come back down to earth and 
look at some simpler antennas. The 
July, 1977 issue of Radio Communica- 
tion, the great publication of the Radio 
Society of Great Britain, has a good 
article by GI3XZM on loop antennas 
for the 80 meter band. First of all, a 
summary of the radiation resistance of 
various loop antennas is given from a 
computer calculation. Using this data, 
GI3XZM has estimated that typical 
Quad loop radiation resistances are 
about one ohm for a 0.375 wavelength 
loop, 3.5 ohms for a half-wave loop, 12 
ohms for a 0.75 wavelength loop and 
150 ohms for a full wavelength loop. 
This tells us some very interesting in- 


Fig. 5—The six element Quad of K5DUT 

that started the whole thing. The boom is 

50 feet long and antenna is 80 feet in the 

air. The relay at antenna switches feed- 
line to individual driven element. 


formation about small loop antennas. 
A regular Quad loop, thus, has a radia- 
tion resistance of about 150 ohms 
since it is a full wavelength in circum- 
ference. A 40 meter loop, therefore, 
can be operated on 80 meters provided 
the point opposite the feed point is 
opened. Bandwidth will be quite nar- 
row on 80 meters, but antenna losses 
will still be quite low, even if the loop 
is made out of wire. A smaller loop 
than this clearly calls for low-loss con- 
struction because of the low radiation 
resistance and high circulating current 

“Some of the experimental loops 
tried by GI3XZM are shown in the 
drawing (fig. 6). Antenna (a) has 140 
feet of wire arranged in a triangle. It is 
voltage-fed at the center of the bottom 


(Continued on page 90) 
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Fig. 6—The experimental loop antennas at GI3XZM. At (a) is half-wave loop for 3.5 

MHz, fed with open wire line and antenna tuner. Shown in (b) is a 210 foot loop to pro- 

vide ¥% wavelength on 80 meters. Open wire feedline and antenna tuner are used. At 

(c) is 105 toot loop. Antenna (d) provides operation of 80, 40 and 15 meters with link 

shorted and on 20 and 10 meters with link open. Drawing courtesy of “Radio Com- 
munication” magazine. 
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Antennas (from page 67) 


wire with an open-wire line about 15 
feet long and an antenna tuning unit. 

“Antenna (b) is a “squashed loop" 
with 210 feet of wire in it. This is a 
% wave loop for 3.5 MHz fed with an 
open-wire line about 80 feet long, with 
an antenna tuner at the shack. 

“Figure 6 (c) shows a 105 foot loop 
for 3.5 MHz. This works out to be about 
% wavelength of wire. Tuning is very 
sharp as the radiation resistance is 
very low. The loop is fed with an open- 
wire line and a tuning unit. This is 
about the minimum size loop that will 
work on 80 meters without appreciable 
loss, Use large size wire to keep the 
resistance low. And, finally, illustration 
(d) shows a 140- foot loop for 80 
meters, It is also suitable for 7 MHz 
and 21 MHz as-is and also works on 
14 MHz and 28 MHz with the top con- 
nection opened. This looks like a very 
inexpensive multiband antenna. It is 
fed with a two-wire open line and an 
antenna tuner at the shack." 

"Not bad,” agreed Pendergast, 
sketching the loops in his notebook. "I 
like the last design. Two supports 
about 35 to 40 feet high will do the 
job." 

“GISXZM points out that noncircular 
loops (triangles, squares, etc.) enclose 
less area than a circular loop of the 
same circumference and so further re- 
duce the radiation resistance. Never- 
theless his experience indicates that in 
practice such systems, when fed with 
open-wire resonant feeders and an an- 
tenna tuning unit, can achieve better 
efficiency than some of the "bent" di- 
poles and “squashed” Marconi-type 
systems fed against a ground connec- 
tion of doubtful efficiency. And | agree 
with that statement.” 

Pendergast smiled. "I've always had 
a lot of luck with full size loop an- 
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+6V Stab 


tennas. They are very forgiving. About 
the only fault | can find with my 80 
meter Quad loop is that the signal 
pickup is so great—with all that wire in 
the air—that | have overload problems 
with some of the local signals.” 

| sprang from my chair and picked 
up a bound volume of magazines. 
“That reminds me," | remarked. “Here's 
something that will interest you, Again, 
it appeared in the R.S.G.B. magazine. 
Amazing, the amount of good stuff they 
have each issue. Well, it is an a.g.c.- 
controlled r.f. attenuator (fig. 7). The 
attenuator goes in series with the co- 
axial line to the receiver and the gain 
of the attenuator is set by the a.g.c. 
level of the receiver, Basically, it is a 
ferrite transformer, whose coupling is 
determined by a control winding. 
Transformer response is 1.8 MHz to 30 
MHz, so bandwidth is no problem. 
Coupling between primary and secon- 
dary is determined by the bias voltage 
applied to the control winding. The 
threshold of action is set by a 10K bias 
potentiometer and as much as 22 dB 
of attenuation is afforded by the 40673 
JFET. Bias voltage for the gates of the 
JFET ranges from +2 to +5 volts, 

“Insertion loss of the r.f. attenuator 
tuns from 4 dB at 1.8 MHz to 2 dB at 
30 MHz, Maximum attenuation runs 
from 20 dB to 24 dB over the same fre- 
quency range. As it stands, the device 
works from a positive a.g.c. line, but 
can be modified to work from a nega- 
tive line. The ferrite bead is described 
as "tiny" in the original article and the 
British part number is given (FX-1115), 
but | imagine any equivalent h.f. ferrite 
core or bead would work. Note that the 
control winding is done in a figure-8 
configuration." 

“Pretty clever,” said my friend. “I'll 
have to haywire that design up and try 
it out. It should help a lot when some 
of the local powerhouses come on the 
air." 


Output 75A 


Fig. 7—The automatic "aer- 
ial attenuator” of G4AIL pro- 
vides direct control of input 
signal by a.g.c. system of 
the receiver. See text for de- 
tails. Drawing courtesy of 
“Radio Communication” 
magazine. 


+2V to +5V AGC 


| started toward the door of Pender- 
gast's shack. ‘Before | push off, I'd 
like to read you something from the 
April, 1926 issue of the /RE Proceed- 
ings. It is from “The Polarization of 
Radio Waves,” by Greenleaf W. Pick- 
ard. He's speaking about high fre- 
quency trans-oceanic reception, This is 
what he says: ‘My findings at Seabrook 
may be summed up as follows: Under 
night conditions for frequencies above 
three megacycles, and for distances 
over 50 kilometers, the electric field at 
the receiving point is predominantly 
horizontal. The ratio of the horizontal 
to the vertical electrical component is 
determined solely by the transmission 
frequency and the distance, and is in- 
dependent of both the direction of 
transmission and whether the wave left 
the transmitter horizontally or vertically 
polarized, 

“ ‘For frequencies above three meg- 
acycles, there is a real advantage in 
horizontal reception. Not only is the 
electric field and hence the signal 
stronger, but the signal/stray ratio is 
markedly improved, because the hori- 
zontal component of the static does not 
increase so rapidly with frequency as 
does that of the signal.’ 

Pendergast replied defensively, 
“Well, | can still work a lot of DX with 
my ground plane antenna!" 

“Yes, but think of all the good DX 
you really can't hear!", | replied, as | 
went out the door. 

Radio Communication is the publi- 
cation of the Radio Society of Great 
Britain. Inquiries as to subscriptions or 
membership in the society should be 
directed to: Radio Communication, 35 
Doughty Street, London WCIN 2AE, 
England. Design information on multi- 
element Quad beams and Quad loops 
can be found in All About Cubical 
Quad Antennas, published by Radio 
Publications, Inc., Box 149, Wilton, CT 
06897. Price: $4.75 plus 35¢ postage 
and handling. 

73, Bill, W6SAI 


CQ Reviews: The MFJ 
Antenna Tuner (from page 45) 


superior to a random wire, provided 
you can properly fasten the ends of 
the dipole up in the air. With this tuner 
you can use a folded dipole for multi- 
band operation without the usual stray 
r.f. problems resulting from the use of 
a random wire. 

The price of the Super Tuner is 
$69.95 plus $2.00 shipping, If you are 
not satisfied you may return the unit 
for a refund less shipping, within thirty 
days. For more information contact 
MFJ Enterprises, P.O, Box 494, Mis- 
sissippi State, Mississippi 39762 or 
call them toll free at 800-647-8660. W 
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Antennas 


Design, construction, fact, and even some fiction 


Wii, by golly, 1977 is drawing 
to a close," said Pendergast. "Here | 
am, a year older, and not a penny 
richer." He closed his logbook and 
pushed aside a stack of QSL cards 
that he was filling out. 

“What do you think was the DX 
highlight for this year?” | asked. 

“That's easy," replied my friend. 
“The outstanding DX highlight was the 
slow increase in the sunspot cycle dur- 
ing 1977 and the start of the new sun- 
spot cycle 21. Already the bands are 
picking up. Fifteen meters is jumping 
and have you listened on 10 meters? 
That band is finally beginning to show 
signs of life.” 

“Do you want to make a guess as 
to when this new sunspot cycle will 
peak and what that peak will be?", | 
asked 

“Certainly,” replied Pendergast. “My 
motto is often in error, never in doubt. 
Based on that presumption, I'll bet the 
cycle peaks during the fall of 1982 and 
the peak numbers will be between 55 
and 75." He scribbled the numbers on 
a piece of paper and handed it to me. 

“We'll just have to wait and see 
what George Jacobs, W3ASK, has to 
say about this in his column,” | said. 

“Don't forget that George gets his 
propagation data from me," laughed 
Pendergast, as he dismissed the sub- 
ject with an airy wave of his hand. 
“Suppose we stop second-guessing 
and talk about antennas. They provide 
the results, regardless of the sunspot 
number!” 

“O.K.," | said briskly. "Let's start 
out with our friends ‘down under,’ 
specifically the magazine Amateur 
Radio, which is the publication of the 
Wireless Institute of Australia. There's 
a nifty article by VKSTT and VK3MO 
concerning the effect of the ground 
on the directional pattern of a 20 meter 
Yagi beam antenna. 

“The problem was to determine the 
actual directional pattern of VK8MO's 
antenna which consisted of stacked 20 
meter, three element Yagis. The top 
Yagi was at 100 feet 
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WESTERN GROUND CONDITIONS 
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Fig. 1—Ground conditions at VK3MO to the west. 


SOUTHERN GROUND CONDITIONS 
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Fig. 2—Ground conditions to the south. 
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Fig. 3—Field strength measurements at VK3MO made by airplane. (Courtesy of WIA.) 
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Fig. 4—Half the loaded dipole at VK3AZX. (Courtesy of WIA.) 


“A TS-520 receiver with an accu- 
rately calibrated S-meter was taken 
aboard a light plane which had an 
antenna tied between the wheels. The 
plane flew at various heights and 
headings relative to the Yagi antenna 
and signal strength readings were re- 
corded. After landing, the directional 
pattern of the antenna was calculated 
using the S-meter readings and by 
making allowances for the distance of 
each measurement from the antenna. 
For purposes of calculation, it was 
assumed that the emitted radiation was 
from midway between the stacked 
antennas. 

“The directions chosen for inquiry 
were to the west and south of the àn- 
tenna (figures 1 and 2). The land was 
clear to the west for at least 10 wave- 
lengths. The soil in this direction was 
volcanic in nature, having reasonably 
good conductivity. 

“To the south, the soil was sedi- 
mentary of poorer conductivity. The 
ground rose at an angle of 4 degrees 
fo the antenna for a short distance 
and about 150 meters away, atop the 
slight rise, was a grove of trees. Also 
to the south were the house and a 
garage, about 0.5 wavelength away 
from the tower. The top of the house 
was about 0.25 wavelength below the 
lowest beam." 


“It looks like a pretty good location 
to me—in both directions," remarked 
my friend as he studied the drawings. 
“What were the results of the tests?” 

“Well, the results were very interest- 
ing.” | replied. “First of all the signal 
to the west was far stronger than the 
signal to the south. There was a 12 dB 
signal advantage to the west, and 
radiation was at a lower “angle of 
fire.” 

“The signal advantage to the west 
is very interesting, but it is difficult to 
isolate the individual contributions of 
house, hill and trees to the south. The 
treetops are level with the top antenna. 
But the trees are 10 wavelengths 
(nearly 800 feet) away from the an- 
tenna. The hill subtends an angle of 
four degrees to the antenna, so radia- 
tion below this angle is effectively 
blocked. Even so, the difference in 
signal strength is profound.” 

“Did the article have a plot of field 
strength versus angle of radiation?” 
asked my friend 

“H did,” | said. “Look at fig. 3> The 
two higher curves are measurements 
made to the west. The lower curves 
are measurements made to the south. 
As you can observe, measurements 
made to the south at distances of 0.8 
kM and 2.5 kM from the antenna were 
considerably down in signal strength 
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Fig. 5—Layout of the multiband dipole ot G3KSK. (Courtesy of RSGB.) 


compared to the western measure- 
ments.” 

“It's a puzzlement,” admitted Pen- 
dergast as he studied the drawings. 
“I can see that the hill to the south 
could cut off some low angle radiation 
and the presence of the house may 
have some slight affect. But how do 
you account for the tremendous dif- 
ference in signal strength between the 
two directions?" 

“My guess would be soil conduc- 
tivity,” | replied. “I just hope that VKS- 
TT and VK3MO have the opportunity 
to make further measurements to try 
and isolate the various factors. After 
all, the question of what makes one 
location better than another one is 
vital and of interest to all radio ama- 
teurs!" 

“Anything else from Australia?” 
asked Pendergast as he copied the 
antenna data in his notebook, push- 
ing the pile of QSL cards to one side 
with his elbow. 

“Yes, indeed. VK3AZX has a great 
article in Amateur Radio concerning a 
short 40 meter loaded dipole (fig. 4). 
The drawing shows half the dipole. 
Overall length is about 22 feet. Since 
the antenna is quite short, the band- 
width is rather narrow, being about 
1.2-to-1 over 15 kHz. That gives an 
operational range of about 50 kHz be- 
fore the s.w.r. tends to get out of hand. 

“VK3AZX has compared the com- 
pact dipole against an inverted-V an- 
tenna and a vertical, loaded whip and 
reports that the dipole does the better 
job and has a lower noise level by one 
to three S-units. 

“As far as construction goes, the 
drawing tells the story. Each half- 
element tapers from one inch diameter 
at the butt end to a quarter-inch diam- 
eter at the tip. The tip section is long 
enough so that each tip can be varied 
in length by 18 inches. That's a good 
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idea because element length depends 
a lot upon element taper, and the taper 
is quite pronounced in this design. 

“The element loading coils are 
wound on 1%” outside diameter PVC 
(polyvinyichloride) pipe commonly 
used for water lines. The coil form 
is 4% inches long. End discs are 
made of the same material. 
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Material Paxolin (SRP) tube for centre spacers 
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(Tem) 


The coil casing is made of a 2% bz | 


inch length of PVC tubing, 5¥2 inches 
long. 

"The coil is wound of fifteen feet of 
copper wire (size unspecified, unfor- 
tunately). It is closewound under ten- 
sion and then spaced out by winding 
a thin cord between the turns. This 
provides a spacewound coil slightly 
less than 4¥2 inches long. 

"Holes are drilled in the end of 
discs to take the coil form and the 
end discs are bolted to short sections 
of aluminum channel drilled to pass 
the aluminum elements on the parallel 
sides. A U-bolt through the channel 
clamps the coil firmly to the element 
sections. The bolts that hold the chan- 
nel section also make connection to 
the coil winding so that when the coil 
is mounted to the element sections, a 
good electrical contact is made. 
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Fig. 6—Spacers for the multiband dipole. 


“One more item before you run off 
to do your Christmas shopping. Here's 
a sketch of a very interesting compact 
multiband dipole for operation on 80, 
40, 20, 15 and 10 meters (fig. 5). It is 
designed by G3KSK and is featured in 
Radio Communication, the magazine 
of the Radio Society of Great Britain. 
Basically, the arrangement consists of 
four dipoles fed in parallel and doubled 
back on themselves. The 40 meter di- 
pole is used for 15 meters. G3KSK 
says the “construction is interesting 


ing a WAS on 160 meters. He says it 
works very well on 80, 40 and 20 
meters. He's also had contacts on 10 
and 15 with it, but band conditions 
have been so poor there’s no way to 
evaluate operation on those bands. 
And he says it works much better than 
an inverted-L antenna that he used 
before.” 
Pendergast 
simple antennas work very well and 


said, “Some of the 


“The coil by itself is self-resonant | and frustrating” as it is desirable to | Band (m) dad) MAL 
at about 145 MHz. When it is com- | divide the strain equally between each 80 o8 2 
plete, the casing is slid over the as- | of six wires. He left wire loops at the sand Ja Ss 19 
sembly and held in place with PVC | ends of the sections to make last min- 8-25 2-5 


cement. 

“Lengths and overlaps of the ele- 
ment sections are shown in the draw- 
ing. When each assembly is complete, 
you have two 40 meter, quarter-wave 
whips, each about 11 feet long. You 
can test each one separately as a 
loaded vertical antenna working 
against ground plane radials. If you 
do this, adjust the tip sections so each 
one is resonant at the same frequency 
in the 40 meter band. However, you 
can mount the whips to the standoff 
insulators and the aluminum channel 
support and test the unit as a dipole.” 

“How about the feedpoint imped- 


ute adjustments. 

“The assembly is 41 feet long and 
20 inches wide. The spreaders are 
made out of wood and ‘Paxolin,” which 
is something like PVC tubing. A coaxial 
transmission line 43 foot long was 
chosen because it provided a trans- 
former action on 80 meters that boosted 
the low radiation resistance of the an- 
tenna to a value more suitable for the 
conventional pi-network circuit. It has 
no effect on the other bands. 

“The spacers are shown in fig. 6 and 
a summary of dimensions is also given 
(Table 1)." 

“it's not a bad idea,” admitted Pen- 


Table |—Values of \/4 for the five bands. 
Note that some adjustment of length may 
be necessary on 80 and 40 meters due to 
the effect of bending back on resonance. 


are the answer when it is impossible 
to put up a more imposing antenna 
array.” 

“Most amateurs don't have huge 
beams on high towers, contrary to 
what it sounds like in a DX pile-up," 
| admitted. “My correspondence in- 
dicates 
simple antennas.” 

Pendergast sighed and reached for 
the pile of QSL cards. He opened his 


there’s a great interest in 


ance," asked Pendergast, drawing | dergast. “I think the only problem 

furiously in his notebook. "Isn't it | would be adjusting the tension on the | '09 book and started to fill out the 

rather low?" various wires so that the assembly | Cards. As he worked, he said, ‘What 
“Yes,” | replied. “It runs close to | looks ship-shape when it is up in the | iS Your prognostication for 1978 as 


12 ohms. The easiest and best way to 
feed the antenna is to use a four-to- 
one balun reverse-connected. That is, 
to provide a stepdown ratio of four-to- 
one from the line to the antenna. 
“The antenna can be mounted on a 


air.” 

“That's right,” | replied. “Why don't 
you build one up and try it out in your 
spare time? Meanwhile, you might as 
well read this note | just received from 
Dave, W7TO. He took the half-loop 


far as antennas go?" 
(Continued on page 112) 


are SERS 


step ladder for preliminary test. It | antenna described in June CQ and 
should be adjusted for lowest s.w.r.| modified it for multiband operation Coax to 
about 20 kHz higher in frequency than | (fig. 7). The vertical sections are 33 transmitter 


desired, because the resonant fre- 
quency will probably drop as the an- 
tenna is raised to its full height.” 
“That looks pretty nice,” remarked 
my friend. “My compliments to VK3- 
AZX for an interesting little antenna.” 


feet long and the horizontal section is 
66 feet long. Dave placed a ground 
screen under the antenna tuning unit 
and laid out a number of 70 foot 
radials. He's had a lot of luck with it 
on the high frequency bands, includ- 


Radials 


Fig. 7—The half-loop multiband antenna at 
W7TO. The antenna is cut for 40 meter 
operation, but works from 160 to 10 meters. 


e CQ © 95 


December, 1977 


In Focus (from page 54) 


the U.S, Meantime, several hundred 
Mode! 400 scan converters are in use 
by slow scanners on the amateur 
bands. At this writing, no model 
changes are contemplated. 
Final-Final 

Please keep the pictures and letters 
coming my way, your friends want to 
see what you are doing! Next month 
there will be an interesting review of 
Cop Macdonald's early efforts with 
pictures and data from his original 
prize-winning paper describing SSTV! 
Best regards, 73, Bill, W2DD. 


QRP (from page 92) 


marily by the C3-C4 voltage divider 
and the C2 coupling capacitor. An 
oscillator is basically a self-excited 
amplifier, and C3-C4 provide the feed- 
back required to sustain oscillation at 
some given operating level. Theoretic- 
ally, such a stage should increase its 
gain indefinitely, but limitations of the 
transistor itself impede this increase. 
The ratio of C3-C4 can be varied to 
control the gain and operating level of 
the oscillator. However, operating the 
transistor at its limits is undesirable 
in a v.f.0. circuit, as it can result in 
signal impurities and instability. D1 
serves the purpose of limiting Q1 gain 
once the optimum C3-C4 ratio has 
been found experimentally. Without D1, 
Q1 will operate at maximum gain and 
considerably larger r.f. current will 
flow across the gate-source diode 
than without it. In this case, the bias 
which limits stage gain would have to 
be developed across the FET gate- 
source diode, with a resulting increase 
in harmonics as well as increased load- 
ing of the frequency determining L1/ 
Cl,.4 Circuit. A degradation of stability 
would be the likely result, although not 
inevitable. If conditions are optimum, 
an unclipped circuit will exhibit a 
steady rate of drift up and down a 
narrow bandwidth indefinitely, as well 
as intermittent jumps as the internally 
developed bias moves through thresh- 
holds. Such drift makes even short 
QSO's difficult. With D1 in the circuit, 
Q1 gain is limited to a stable level de- 
termined by the diode as it clips the 
positive excursions of the gate r.f. 
voltage swing. D1 wiill usually have a 
pronounced effect upon v.f.o. output, 
causing a considerable drop if the cir- 
cuit is optimum. For example, in the 
units tested, a D1 vs. no-D1 compari- 
son produced a 4.8 Vrms vs. 1.33 Vrms 
reading at the Q1 gate, and a 3.2 Vrms 
vs. 0.87 Vrms reading at the Q1 
source. Output from Q3 likewise shows 
the D1 effect, with a 1.65 Vrms vs. 
0.51 Vrms reading (into a 1000 ohm 
load). 


Mechanical Stability 

Mechanical stability is essential in 
any v.f.o. circuit. Since all r.f. bearing, 
frequency-sensitive leads arè located 
only on the p.c. board in this circuit, 
most of the usual sources of mechani- 
cal instability are eliminated. However, 
several precautions can be taken. 
Oscillator circuit components should 
be placed firmly against the p.c. board 
before soldering, and leads should be 
as short as possible. Any vibration of 
the oscillator circuit components will 
produce microphonics as well as fre- 
quency jumps. Once the oscillator 
calibration is completed, RFC2, L1, 
and associated capacitors can be 
epoxied to the p.c. board. The slug in 
L1 can be stabilized by the rather sim- 
ple expedient of pouring wax from a 
melted birthday candle (a soldering 
iron will do the melting job) into L1 
so that the slug is completely encased 
in wax. Likewise, wax can be flowed 
over the L1 winding immediately after 
it is completed. In the units tested, 
these simple precautions produced 
oscillators which showed no effects of 
bumping, dropping, or knocking on the 
table. 


Assembly 

The p.c. board for the 7 MHz v.f.o. is 
shown in fig. 2, Double-sided p.c. 
board is used in order to facilitate 
construction of the enclosure shown in 
the photo. The underside foil is etched 
away from under the oscillator com- 
ponents. This is done to avert the 
problems that can be caused by the 
capacitances formed between circuit 
pads and underside foil. Board prep- 
aration can follow either procedure 
outlined in the first part of this article 
using addres labels or marking pen. 

Once the board is completed, as- 
sembly can proceed with the mounting 
of Q1 components and the B+ regu- 
lation line across the top of the board. 
Oscillator operation can be verified by 
hooking up the B+ and reading the r.f. 
voltages at Q1. Initial frequency align- 
ment can be attempted by listening for 
the v.f.o. signal in the station receiver 
while adjusting the L1 slug until it ap- 
pears in the 40 meter band. Assembly 
of the remaining sections of the v.f.o. 
can then proceed, Finally, mount VR1 
and the tuning potentiometer, and ad- 
just L1 for the proper frequency set- 
ting. 

In the past, this writer has put hours 
of hard work into constructing v.f.o. 
enclosures from aluminum stock. The 
result was always a box that only re- 
motely resembled those professional 
jobs that can be had at Radio Shack. 
This time, an hour of experimentation 
produced a professional-quality en- 
closure with perfectly-straight edges— 


the trick is using double-sided p.c. 
board and soldering the thing together! 
See photo. A very stable enclosure in- 
deed, with a very good heat insulation 
factor to boot! 

Once the v.f.o. is assembled and 
aligned, output should measure around 
0.5 Vrms into a 1000 ohm load. About 
200 Hz jump in frequency should be 
the limit when going from open-to- 
short circuit across the output. The 
v.f.0. can be hooked up to the exciter 
discussed earlier, and key-down con- 
ditions should produce about 75 Hz 
“pull” at most on 20 meters. 200 Hz is 
acceptable. 


Performance 

The v.f.o.-exciter combination has 
performed excellently on the air in 
tests. The oscillator stabilizes in about 
ten minutes, and will remain within 
about 50 Hz of a crystal standard 
thereafter in a normally changing room 
temperature environment. Keying is 
sharp and clean. The only drawback 
was encountered when the vertical 
radiator developed difficulty in some 
undetermined contact which produced 
a large jump in impedance. This wind- 
caused jump produced a small “pull” 
on the oscillator frequency, and al- 
though QSO's were still completed, 
the jump was nonetheless annoying. 
Otherwise, the exciter-v.f.o. combina- 
tion produces good QSO's to both 
coasts on both 40 and 20 meters, de- 
spite its 1 watt output. It would be 
wise to use a low-pass filter between 
the rig and antenna to avoid possible 
TVI complications in fringe areas. In 
short, the combo can be enjoyed 
while work proceeds on the final am- 
plifier, which we will discuss in the 
next part of this article 


Parts Sources 

FB-43-801 “jumbo beads" from 
Amidon Associates. 12033 Otsego St., 
No. Hollywood, CA 91607. 

Circuit Specialists Co,, PO BOX 
3047, Scottsdale, AZ 85257, is a good 
source for the following parts which 
may be difficult to find: L1 slug-tuned 
form, J. W. Miller #23A014-3 (green 
dot) ($1.21 ea.); VR1, R2502/MV2105 
($1.10); 1N914 D1 ($1.00/16); D2 6V 
or 9V zener (1N753/1N757) ($1.00/3); 
MPS6514 ($0.55 ea); MPF102 (0.50 ea). 

Digi-Key Corp., PO BOX 677, Thief 
River Falls, MN 56701, for polystyrene 
capacitors, 0.15 ea. (order 460pf for 
C3, 91pf instead of 100pf, 280pf in- 
stead of 270pf—stock depleted), 


Antennas (from page 95) 

“That's easy,” | replied. "The sun- 
spot cycle is coming to life and there's 
going to be a lot more interest in 10 
meter DX operation. A lot of amateurs 
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are going to put up 10 meter antennas 
as they are small, inexpensive and 
easy to get going. Some smart hams 
are going to take advantage of the 
cheap CB beam antennas and cut 
them down for 10 meter work. The 11 
meter Yagis and Quads are not ex- 
pensive and there's no problem getting 
most of them to work on 10 meters. 
So my prediction is: watch 10 meters 
during 1978, That's where the action 
is going to be!” 

Note: For information on 10 meter 
beams of all kinds, the Beam Antenna 
Handbook ($4.95) and All About Cub- 
ical Quad Antennas ($4.75) are recom- 
mended. They can be ordered from 
Radio Publications, Inc., Box 149, Wil- 
ton, CT 06897. Include 50c per book 
with order for postage and handling. 


Math’s Notes (from page 96) 


graph to the face of the cathode ray 
tube if one is not already provided. 
Transparent graph paper is available 
from some of the larger stationery 
stores, but in a pinch, a suitable face 
plate can be made from a thin sheet of 
plexiglass, ruled with a sharp scribe. 
As in the case of the signal generator, 
the binding posts of the vertical input 
should be replaced with BNC connec- 
tors when frequencies above 20-30 kHz 
are to be measured, Coaxial plugs 
should also be used on all probes. It 
is also advisable to regulate the scopes 
low voltage power supply in order to 
stabilize the horizontal sweep and the 
gain of the amplifiers. Since exception- 
ally high voltages are employed in 
oscilloscopes, always observe caution 
when working on one with the power 
on and/or the cabinet opened. 


Preventative Maintenance 
Techniques and Intervals 


The preventative maintenance tech- 
niques described in the following par- 
agraphs are all used in one form or 
another by industry as well as the mili- 
tary. They are tried and proven and 
are used whenever the utmost in reli- 
ability and life are demanded in a 
piece of test equipment. 

1. Obtain schematic diagrams for 
all pieces of test equipment on hand 
and mark on these diagrams, various 
important voltages or waveshapes en- 
countered in normal operation. This 
will greatly simplify servicing when a 
device fails. 

2. Correct all defects no matter how 
slight as soon as they are discovered. 
Waiting or putting off such corrections 
can cause major costly breakdowns 
later, even if the operation of the unit 
is not hampered at first. 


3. Overheated resistors, leaking 


capacitors, or other components that 
do not seem to be in good condition 
should be replaced with ones of high- 
er ratings and qualities even if the 
manufacturer did not use them origin- 
ally. This, incidentally, is not an un- 
common fault—especially with impor- 
ted instruments. 

4. All dust accumulated inside the 
equipment, especially in hard to get to 
recesses, between variable capacitor 
plates, and between contacts should 
be cleaned at regular intervals, 

5. Screws, nuts, bolts and partic- 
ularly set-screws in knobs and dials 
should be checked and tightened if 
necessary at least twice per year. All 
missing screws should of course be 
replaced. Remember 10 screws 
weren't put into your signal generator 
because the manufacturer had some 
extras lying around. They were put 
there to help keep the case r.f. tight. 

6. The following, is a brief chart 
which summarizes the suggested main- 
tenance schedule for all types of test 
equipment that undergo moderate use. 
If you use equipment very frequently, 
the time between performing various 
steps should of course be shortened. 


Semi- 
Daily Weekly Monthly Annually Annually 


Exterior 
Inspection 


Interior 
Inspection 


Maj 
Calibration 
Complete 


Testing of 
Vacuum 
Tubes 


When the above maintenance is per- 
formed on a piece of test equipment 
a surface gummed label should be 
affixed to the equipment giving the 
date performed and the date due for 

the next inspection period 
By observing the above, the experi- 
menter will be able to get much more 
performance from his equipment. The 
frustration of having to repair the test 
equipment when making that “last 
measurement” before turning on a new 
piece of gear will be a thing of the past. 
73, Irwin, WA2NDM 


Novice (from page 99) 


radio station for Novice use have cov- 
ered station location, plus advantages 
and disadvantages of building and 
buying, new and used gear, solid state 
and tube equipment. low and high 
power, and transceivers versus trans- 
mitter and receiver combinations. This 
month's column also covered major 
factors to be considered regarding 
transmitters and next month's column 
does the same thing in regard to re- 
ceivers. 

The following stations were worked 
recently on the Novice bands: WA1- 
YAU, George Wellesley, Mass,; WB2- 
MAI, Bill— Alpine, NwJ.; WB3GEN, 
Chris—Crofton, Md.; WD4AVJ, Karen 
— Largo, Fla; WODS5BOP, Katie— 
O'Donnell, Texas; WB6PTC, John — 
Los Angeles, Ca.; WB7PZR, Scotty— 
Boise, Idaho; WD8KXQ, Harry—De- 
troit, Michigan; WB9VCI, Paul—Mon- 
roeville, Ind.; and WD@CCK, Ed— 
Sioux City, lowa. 

Remember that no code sending 
test is administered at FCC offices. 
This portion of amateur licensing 
examinations was dropped in August 
1977. Eliminating the code sending 
test made it possible for FCC exam- 
iners with no code capability to con- 
duct code tests; they simply check 
the applicant's answers to the code 
comprehension receiving test ques- 
tions. It is reasonable to assume that 
any applicant who passes a code re- 
ceiving test will also be able to send 
code at least as fast as he can receive 
it. | have never known a student who 
could not send faster than he receives 
code. Unfortunately, everyone who can 
send code cannot send good code. 
Dropping the code sending test at the 
FCC offices may be a good move for 
the FCC but it will not benefit the 
quality of code sending heard on the 
amateur bands. Fortunately, the code 
sending test is still required as part of 
any FCC amateur radio licensing 
examination conducted by a volunteer 
examiner. 

I would be glad to receive good 
definition black-and-white pictures of 
several Novices at their operating 
positions. If you send a picture, it 
might appear in a future Novice col- 
umn. Please send an SASE if your 
photograph must be returned, 


DX (from page 103) 


at 0035. SU1CR was heard on 14244 
at 0135 GMT. In addition, activity from 
the Sudan has been supplied by ST2- 
SA on 10 and 20 meter s.s.b., STORK 
on 10 and 15 meter s.s.b. and STORM 
on 20 meter c.w. DLOPL/ST has been 
heard on 14296 at 1615 GMT. 


cQ è 113 


December, 1977 © 


Prendergast was hunched over his 
desk, examining a small drawing with 
great care. | came up behind him 
quietly and poked him in the ribs, He 
jumped as if he had been shot. 

“Hello,” he remarked as his cardio- 
vascular system returned to normal. 

“You must have a guilty conscience,” 
| said. “Why did you jump?” 

“Who knows?" he asked cheerfully. 
"I was just looking at a Great Circle 
Chart centered on Australia (fig. 1). 
Interesting, isn't it?” 

He didn't wait for me to reply, but 
continued on. "No wonder the VK's 
are such great DX-artists. Notice that 
they can work into Africa beaming west 
(270°), or east (90°). And it's almost a 
complete over-water path either way. 
And look at the path to the United 
States. Short path is 60° and long path 
is 240°. | remember when | lived on 
the east coast the VK's would come 
through the long path in the afternoon 
on 20 meters. And, believe it or not, 
| have worked Australia via the long 
path from California on 20 meters in 
the afternoon—right across the East 
Coast! 

“South America doesn't look so 
easy. The VK's have to fire through the 
southern auroral zone on short path, 
and the long path is a long 12,000- 
miler which comes close to the north- 
ern auroral zone, But Antarctica should 
be duck soup—right in their back 
yard!" 

"Very interesting, indeed,” | ad- 
mitted. “This map shows clearly the 
short and long paths from Australia to 
all parts of the world. The “down 
under” paths look mighty peculiar to 
one “up here,” don't they?" 

“Tell me something about long-path 
propagation” said Pendergast, as he 
placed the Great Circle map in the 
back of his log book, 

“Well,” | replied long-path propaga- 
tion has been known for many years. 
There's no law that says radio waves 
have to stop once they have been re- 
flected around the earth. In fact, ob- 
servers have noted radio waves having 
multiple echoes, indicating they have 
travelled more than once around the 
world. 
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Antennas 


Design, construction, fact, and even some fiction 


Fig. 1—“The World Turned 
Upside Down.” A great circle 
map of the world centered 
on Adelaide, Australia. The 
“long path" is shown around 
the perimeter of the map. 


“I remember during peak conditions 
on 20 meters when it was possible to 
hear your own, and other local signals, 
coming back around the world, The 
round-the-world signal was very strong. 
In fact, the round-the-world signal of 
one local amateur, who was partially 
hidden from me by a hill, was quite a 
bit stronger than his ground-wave 
signal.” 

“Are long-path signals heard only 
on 20 meters?", asked my friend. 

“No,” | replied. “Some of the 
strongest and most consistent long- 
path signals are heard on 15 meters. 
That band is coming back to life now, 
so you'll probably hear long-path sig- 
nals very soon. Forty meters has plenty 
of long-path openings in the morning, 
particularly between the West Coast 
and Europe, Long-path winter open- 
ings are fairly common on 80 meters, 
too. But the signals on that band are 
quite weak. 

“As far as 10 meters goes, | have 
only observed one long-path opening 
on that band during a sunspot cycle 
peak. But others have observed long- 
path openings, too. | would say that 
they are less frequent than on 15 
meters. Long-path propagation seems 
to peak right around the 15 meter 
band. 
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“It is also thought that the MUF is 
higher for long-path openings. Cases 
of long-path propagation have been 
reported on 15 meters when that band 
was not open to the same location via 
the short path. So my guess is that 
long-path propagation will become 
more and more important on 20 and 
15 meters during the coming years. 

“Anybody can play the game, even 
though you don't have a rotary beam. 
However, you'll be able to tell a long 
path signal on many occasions as it 
can have a “flutter” to it similar to that 
on signals passing through the auroral 
zone. But not all long-path signals 
have a flutter. A rotary beam will 
quickly tell you the direction of the sig- 
nal, in any case.” 

“Turning from propagation to an- 
tennas," said Pendergast briskly, 
“What's new?" 


20ft wnio 
7010 800p 
250 


Fig. 2—A wideband antenna tuner for a 
30 foot vertical whip, as used in British 
Marconi equipment. Capacitor at right is 
whip capacitance to ground through the 
mount. (Drawing courtesy of RSGB) 
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Smali holes around edge of brim 


Fig. 3—The “Gaucho” hat- 
antenna of G4BWE, Mounted 
on a leather hat, this 19-inch 
whip provides a much better 
signal than a “rubber- 
ducky” antenna. While the 
“Araldite” seal and “Wan- 
der” plug are unknown in 
America, a good guess is 
that a BNC connector and 
epoxy would do the job. 


braid connected 
X- Tol win tape 
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Porasitic reflector with traps for 29 and {5 metres 


— 28/-2'f2" 


“Well, I've seen a couple of items in 
Radio Communication, the monthly 
magazine of the Radio Society of Great 
Britain, that would interest you. The 
first is a universal antenna tuner that 
matches a 30 foot whip antenna over 
the range of 1.5 MHz to 30 MHz (fig. 
2). A 50 ohm to 25 ohm wideband 
transformer is used (no details given). 
All that is then required are a variable 
capacitor and a rotary inductor. 

“At the low end of the spectrum, the 
30 foot whip “looks capacitive” at the 
feedpoint, passing through resonance 
around 7 MHz, and then “looking in- 
ductive” up to about 11 MHz when it 
again becomes "capacitive. The 
equivalent series resistance is about 
2.5 ohms at 1.5 MHz, climbing to about 
500 ohms at 11 MHz, then falling to 
about 50 ohms at the higher fre- 
quencies, 

“Using a high-Q rotary inductor and 
a good ground system, the antenna 
efficiency remains remarkably high 


--=— —- -mel 


Fig. 4—The plan tor the 
G3NVA "Quagi” antenna 
as described in the Brit- 
ish “Short Wave Maga- 
zine.” The two element 
spider Quad has Yagi- 
type reflector and direc- 
tor added for extra gain. 


{aH VIEW OF COMPLTTE SYSTEM 
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over the whole tuning range. The Eng- 
lish design is automatically tuned when 
the frequency is changed, but in an 
amateur-built version, this is not neces- 
sary.” 

“Anything else of interest from the 
RSGB?"', asked Pendergast, as he 
copied the antenna design into his 
overflowing notebook. 

“One more item," | replied. “Look at 
fig. 3. This is a’2 meter "hat" antenna 
designed by G4BWE. This is a fine 
idea for a hand-held unit, as it puts 
the antenna as high as possible above 
ground and minimizes body absorp- 
tion. G4BWE started with a leather 
"gaucho" (cowboy) hat. A home-made 
19-inch whip is attached to a small 
coaxial connector which mates with a 
receptacle mounted on the edge of the 
hat. There’s a ground plane made of 
aluminum foil in the domed crown of 
the hat which is attached to the shell 
of the plug. The ground plane is ex- 
tended in area by weaving a length of 
insulated wire through a pattern of 
small holes around the perimeter of 
the brim; this counterpoise wire is 
also, connected to the aluminum foil 
ground plane. Miniature coaxial line 
connects the hat antenna to the hand- 
held unit and a fancy chin strap keeps 
the hat antenna in place." 

“Hooray!,"" cried Pendergast. ‘And 
how about a Tyrolean hat from Austria, 
with the antenna carefully threaded 
through the feather?" 

“Why not?,” | rejoined. ‘Only thing 
is, don’t put your head down, or you 
may catch your neighbor in the eye 
with the antenna. Make sure the tip of 
the antenna is bent in a circle, or has 
a ball on it.” 

“| gotcha," said Pendergast, as he 
made a qualifying remark in his note- 
book, 

“One more thing before we leave 
England, There has been a lot of talk 
recently about using Yagi parasitic ele- 
ments with a Quad driven element. The 
v.h.f. boys speak quite highly of such 
a design. 

"The idea has merit, as it seems to 
provide additional gain over a similar 
antenna using a straight dipole ele- 
ment. And it eliminates the hassle with 
the bulky Quad reflector and director 
elements. Using a Quad driven element 
seems to add one or two decibels 
power gain to an equivalent Yagi de- 
sign, so there's a lot to be said for the 
idea. Some fellows call the antenna a 
“Quagi" beam. There's a great article 
about the v.h.f. Quagi by my friend 
Wayne Overbeck, K6YNB, in the April, 
1977 issue of QST. No doubt these 
principles could be applied to a 20 
meter beam antenna. 

“In truth, this has already been 
done. In May, 1963, G3NVA wrote a 


very comprehensive article about a 
combination Quad-Yagi in the British 
Short Wave Magazine. Look at fig. 4. 
This is a plan view of a tri-band beam 
for 20, 15 and 10 meters. Separate 
Quad driven elements and reflectors 
are used for the three bands, in com- 
bination with a trapped Yagi reflector 
for 20 and 15 meters and a trapped 
Yagi director for 20 and 10 meters. A 
separate Yagi parasitic director is used 
for 15 meters. 

“This adds up to a formidable an- 
tenna. On 20 meters, there are two 
reflectors and two directors. That is, a 
Quad and a Yagi reflector and a Yagi 
director. On 15 meters, there are a 
Quad and a Yagi reflector, and a Yagi 
director, separate from the 20/10 meter 
director. On 10 meters there are a 
Quad reflector and a Yagi director. 
This will all sort into place if you study 
the drawing.” 

“That's a pretty impressive struc- 
ture," admitted my friend. “And it all 
fits on a boom less than 26 feet long. 
A spider arrangement is used for the 
Quad elements, | see. In fact, the an- 
tenna could be made in two parts—the 
tri-band Quad, and the long boom with 
the Yagi elements. | would think that 
some enterprising owner of a spider 
Quad might like to make up a strap-on 
assembly with the Yagi elements and 
see if it does any good!" 

“The Quad driven element does ex- 
hibit substantial gain over a dipole 
driven element,” | admitted. “It might 
be interesting to substitute a Quad 
loop for the driven element in a Yagi. 
It's easy to do and the results would 
be very interesting." 

Pendergast reached into his shirt 
pocket and brought out a drawing of 


Fig. 6—The old-timer of 1928 
knew all about underground 
antennas! 
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= Ground wire buried a few inches 


Fig. 5—The W6TYP “loop” antenna for 

160 meters. The inductor is adjusted for 

lowest s.w.r. at the operating frequency. 

The antenna also works well on higher fre- 
quency bands. 


an antenna. "I worked W6TYP on 160 
meters a few months ago and he had 
such a robust signal | asked him what 
he was using for an antenna. And this 
is what he sent me.” He tossed the 
drawing on the table (fig. 5.) “In ad- 
dition to a good 160 meter signal, the 
antenna also works well on the higher 
frequency amateur bands. The induc- 
tor at the end is adjusted for lowest 
s.w.r, on 160 meters.” 

“I've heard W6TYP's signal on 160,” 
| said. “What does he use for the 
ground connections?" 

“He uses a combination of ground 
rods, cold water pipes and radials at 
the station end, and ground rods plus 
one or two radials at the far end, The 
grounds are connected together by a 
210 foot length of wire buried a few 
inches below the soil. W6TYP mea- 
sured the ground loss and figured the 
antenna to be about sixty-four percent 
efficient. And that's very good for 160 
meters,” 

“Nice,” | remarked, "I am always 
interested in 160 meter antennas. Low 
frequency antennas are always a prob- 


(Continued on page 74) 
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In Focus (from page 52) 


last QSL card needed for CQ’s 100 
Countries-2 Way SSTV Award! | be- 
lieve that Neville’s will be the first 
claim for this award from Europe. This 
means a “double first” for good ole 
England, since G3IAD was also the 
first European to receive the WAS-2 
Way SSTV Award. Congratulations 
Neville, well done! 

Neville is an inveterate DXer whose 
expeditions around the UK ard else- 
where have provided much sought 
“country prefixes to hams every- 
where. In 1975, as GD3IAN. Naville 
provided many slow scanners with 
QSOs from the Isle of Man. 

At the present time, G3IAD is head 
of the Technical Studies Department 
in a college for the training * d'e- 
abled people. Prior to arriving at his 
present location, Neville was really 
“on the move". Some of his previous 
calls are: VS6CE, VQ4GC, VQ5GC 
VOQ3GC, 5H3GC, 9Q2VB, and 9J2VB! 

The accompanying photograph (fin 
6) shows Neville relaxing in his well- 
equipped "shack". 

At this point, Neville's “country 
score” has climbed to 104, so it's a 
safe bet that one of the first “150 
stickers” will find its way to Notting- 
ham, 


Final-Final 

Don't forget that there are amateurs 
all over the world who want to know 
what you're doing, and how you're 
doing it. And, they want to know what 
you are doing with slow scan tele- 
vision, Please keep those letters and 
Photographs coming my way. Same 
old address on our windswept hilltop, 
2112 Turk Hill Road, Fairport. N.Y. 
14450. Best regards, Bill. W2DD 


Antennas (from page 49) 


lem for most amateurs, who don't have 
unlimited ground space to play around 
with.” 

| handed Pendergast a brochure. 
“Before you leave, you might want to 
look at this. An outfit by the name of 
Bartol Company at 901 West Franklin 
Street, Kenton, Ohio 43326 makes very 
attractive residential flagpoles of ta- 
pered aluminum, They sent me their 
sales sheet on a 20 foot flagpole. It's 
made of 6063-T6 seamless extruded 
aluminum and tapers from three inches 
in diameter at the base to two inches 
in diameter at the top. It has a gold 
anodized ball at the top, with a pulley 
underneath it. At the base is a cleat 
for the rope for the flag. The flagpole 
fests in a steel pipe ground rod.” 

“Not bad,” exclaimed my friend. 
“That would make a perfect ‘invisible’ 
vertical antenna. How much does it 
cost?” 
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“About one hundred and twenty five 
dollars," | replied. “And maybe they 
make ‘em higher, too. It’s worth in- 
vestigating if you are interested in an 
attractive looking vertical antenna.” 

“Here's a better invisible antenna,” 
remarked Pendergast. "My old buddy 
W6VAT sent me this drawing (fig. 6) of 
an underground receiving antenna. The 
drawing was published in a 1928 issue 
of Popular Mechanics." 

| looked at it and asked, “How long 
is the lead-in from the underground 
antenna to the receiver?” 

"You have a suspicious mind,” re- 
buked my friend. “You assume the 
lead-in does the work?" 

“It could be," | admitted. “Stop pull- 
ing my leg. | have some interesting 
information on underground antennas 
that I'll give you the next time | see 
you. The underground antenna is no 
joke." 

(Note) .W6SAI is the author of two 
books that cover Quad and Yagi an- 
tennas. The books are available from 
Radio Publications, Inc., Box 149, Wil- 
ton, CT 06897. They are: "All About 
Cublical Quad Antennas" ($4.75) and 
“The Beam Antenna Handbook" 
($4.95). Add 40¢ for postage and han- 
dling per book. 73, Bill, W6SAI 


QRP (from page 46) 


the common ground foil strip. The 
Proper run of the ground foil can be 
figured out two ways: first, check the 
schematic, and locate the ground end 
of the specific components on the p.c. 
board design, and draw the ground 
foil in; 2.) check the p.c. board deign, 
and note those component "holes" 
which have nothing but the component 
connected there—these are where the 
ground foil should run. The foil can be 
drawn in according to the following di- 
rections: 1.) Draw a line from the loose 
end of the 12.1 V zener southwest, 
passing under R4, around "T", under 
R8, and connect to loose end of R3; 
2.) Draw a line from loose end of zener 
south along side of board to its bottom, 
turn west, and connect to end of R10, 
northwest and connect to loose end of 
R6 (just above “C"), and then to C3, 
ground symbol, and end of R7. That 
will do the trick. 

| certainly hope that any of you who 
tried to build the R.I.T. caught the 
omission of the ground foil strip and 
figured it out. It exasperates me to 
have put all that time into a circuit, 
and then have the effort nullified by 
an incorrect schematic or p.c. board 
template. 


Conclusion 


Well, gang, that it for this month. 
Keep the mail coming, but send it 


directly to CQ headquarters, rather 
than to me in SD. We will try to ar- 
range things so that batches of mail 
can reach me periodically for inclusion 
in “operating reports” columns. For 
now, happy QRPp'ing and 73, 

Ade, K8EEG 
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It's true! Less expense than own- 
ing or even adopting a puppy, 
will not stain your carpet! Un- 
like messy and potentially hos- 
tile pet rocks, will not leave un- 
sightly sand and gravel around 
the house. Your lovable pet 
transistor will bring you long 
years of clean fun and content- 
ment. The absolutely PERFECT 
gift, for yourself or any of your 
DX friends. Comes complete 
with outrageous and hilarious in- 
structions--must be seen to be be- 
lieved-biggest sensation to hit the 
HAM world since the discovery 
of DX! Only $2 each, postpaid 
(get 2 for only $3.00). Dealers 
wanted! Order yours now from: 
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Design, construction, fact, and even some fiction 


Prendergast slit open the fat envel- 
ope with a practiced hand. He ex- 
tracted a bulging bundle of photo- 
graphs and studied them _ intently. 
There was a long silence. Finally, ! 
said, “What are the pictures? Are they 
porno?” 

My friend chuckled with delight. 
“They are better than that”, he re- 
plied with a grin. “Look at these. When 
Don, K5DUT, in Cow Town (Fort Worth) 
sees them, why, he'll cut his throat 
with a rusty razor blade". 

“Do you mean that Cow Town is 
loosing its claim as the Quad Antenna 
capitol of the world?”, | asked. 

In reply Pendergast tossed the pho- 
tographs across the table to me. 

“Look at these pictures from John, 
K5JA, in McKinney, Texas", he re- 
plied. "How about a six element Quad? 
A tribander for 20, 15 and 10? And how 
about adding a two element 40 meter 
Quad to that? And all on a 40 foot 
boom! What do you think of that?” 

“Did | ever tell you the story about 
the Texans? Well, once an airliner 
landed in Dallas and everybody was 
surprised when a whole plane load of 
midget Texans got off. They all had 
cowboy boots and Stetson hats and 
chaps and spurs and the works, How- 
ever they were only six inches high. 
Then somebody said to the pilot that 
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Fig. 1—The Monster Quad of K5JA (McKin- 

ney, TX) on the ground, ready to go up the 

tower. Six spiders are used on a 40 foot 

boom. A two element 40 meter Quad is on 
the larger spiders. 


Fig. 2—KS5JA putting the finishing touches 

on the beam. There are six elements on 20, 

15 and 10 meters. Boom diameter is three 

inches and antenna weight is about 200 
pounds. 


they never saw Texans six inches high 
before. And the pilot said, Well these 
are . .. (Editor's note: remainder of joke 
censored)... 

Pendergast laughed until tears came 
to his eyes. “That's a great story. I'll 
have to remember it”, he said. 

“Suppose you let me see the pic- 
tures before you dissolve", | com- 
manded. | took the photos from Pen- 
dergast's grasp and studied them. 

“Fig. 1 gives you a good idea of 
K5JA's Monster Quad. The whole an- 
tenna weighs close to 200 pounds. The 
boom is 3” in diameter and 40 feet 
long. In this picture it is laced to the 
tower for assembly. The array consists 
of six elements on 10, 15 and 20 
meters having 8 foot spacing. The two 
larger spiders also have 40 meter ele- 
ments on them. That makes a two ele- 
ment beam for 40 meters with 24 foot 
spacing. 

“Fig. 2 is a closeup of K5JA atop a 
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20 foot ladder working on the antenna. 
Each antenna has its own coaxial feed 
system”. 

“How tall is the tower?", asked Pen- 
dergast in a subdued tone. “No won- 
der these guys beat me out. Jeepers”. 

“John has a 160 foot tower—among 
others”, | replied. “Look at fig. 3. Here 
is the crew hard at work. K5JA is at the 
right, working on an element. The 
other DXers are having a siesta at the 
foot of the tower. And notice the nice, 
wide-open countryside". 

Pendergast sniffed. "That's OK if you 
like countryside” 

| ignored the remark and continued. 
“Fig. 4 shows KSJA at the top of the 
160 foot tower and a catenary cable 
slung down, The idea is to pull the 
Monster Quad up the cable, clearing 
the guy wires on the way up. The Quad 
is on the catenary cable in fig. 5 and 
K5JA is starting up the tower, Every- 
thing looks very ship-shape, doesn't 
it?” 

“| have to admit it does", replied 


Fig. 3—K5JA hard at work on 40 meter ele- 

ment. Helpers are taking a noontime siesta. 

Twenty foot ladder in background is used 

to work on antenna boom when Quad is 
lashed to tower base. 
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Fig, 4—The 160 foot tower at K5JA with the 

Old Man at the top. The Monster Quad will 

be run up the catenary cable in the tore- 

ground. A mast is rigged at top of the tower 

to pass power cable used to tug antenna 
upwards. 


Pendergast with interest. “They cer- 
tainly do big things down in Texas, 
don't they?” 

“Look at fig. 6”, | exclaimed. "Now 
the Monster Quad is on the catenary 
cable, just starting up the side of the 
tower. This is about the stage of the 
game where—with my luck—l'd drop 
the antenna! And if you look at fig. 7, 
you'll see the Quad about half-way up 
the cable on the way to the top 
And voila! Look at fig. 8. The Quad is 
at the top of the tower, safely, and in 
one piece!’ 

“Wow”, said my friend. “What a 
Project! He looked at the photograph 
more closely. “What is that object at 
the bottom of the tower?”, he asked. 

“That's a two element Mosley F-402 
beam for 40 meters. And it’s not at the 
bottom of the tower, it is at the 80 foot 
level and is aimed at the Caribbean 
area" 


Fig. 5—Final inspection is completed and 

KSJA returns to ground level. The trick will 
be to pull the Quad to the tower top without 
getting entangled with tower guy wires. 


“Well, I'll be damned”, said Pender- 
gast almost to himself. “Why would 
anybody want a two element miniature 
40 meter beam at 80 feet when they 
have a two element Quad at 160 feet? 
Seems very odd” 

"Simple", | replied." John says the 
angle of radiation of the high Quad is 
so low that he overshoots the Carri- 
bean area. In-close, he uses the Mos- 
ley at 80 feet. But for long-range 40 


meter DX, the high Quad is at least 
10 dB better than the Mosley at 80 


Fig. 6—Operation Skyhook is underway! 
Huge Quad is being pulled up the catenary 
cable and is about 20 feet clear of the 
ground. 


Fig. 7—Viewed trom the ground, the Quad 

progresses up the catenary cable. The two 

large 40 meter elements are visible in this 
view. Quad is about 50 feet in the air. 


feet. What do you think of that?” 

“Amazing”, replied Pendergast. “And 
does K5JA have any other antennas to 
fill in the gaps?" 

“Certainly”, | said. Look at fig. 9. At 
the top of the first 160 foot tower is 
the Monster Quad, with the two ele- 
ment 40 meter beam below it. The 
second 160 foot tower in the rear has 
a four element 20 meter beam on it. 
That's a nice combination”. 


P 4 

Fig. 8—The Monster Quad safely atop the 

160 foot tower at K5JA. A two element 

beam is affixed to the tower at the 80 foot 
level for “Ilocal” coverage. 


“How does the six element Monster 
Quad on 20 meters compare with the 
four element Yagi?", asked Pendergast 
eagerly. 

“John says the Quad has the edge, 
but not by much. Sometimes they are 
equal on tests, and sometimes the 
Quad is better. But the Yagi is never 
better than the Quad”. 

Pendergast sighed deeply, ''Seems 
to me it's a heck of a lot easier to put 
a Yagi up than a Quad” 

“Perhaps”, | replied. "But you have 
the advantage of multiband operation 
with the Quad, as opposed to a single- 
band Yagi. “I think you are just 
jealous” 

Pendergast picked up the last photo- 
graph (fig. 10), "Nice sky shot”, he 
remarked 

“Just to make you feel better, and to 
realize that K5JA isn't the only Big 
Shot with a Monster Quad, here's a 
photo of the Quad of K2ON. Look at 
fig. 11. This array is five elements on 
20 meters and seven elements on 15 


Fig. 9—The K5JA monster Quad with the 

two element beam below it. In the back- 

ground is the second 160 foot tower with a 

wide spaced four element, 20 meter beam 
on it. 
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Fig. 10—The four element Yagi at K5JA has 

been replaced with a four element, triband 

Quad and a stacked, two meter array. You 

can do a lot of things it you have the time, 
space and money! 


and 10 meters. | don't know any of the 
details, as | got the pix of the K2ON 
Quad from a friend. But it proves that 
all the big signals don't come from 
Texas!" 

“I must admit | am mentally ex- 
hausted from looking at pictures of 
monster antennas", admitted my friend. 
“Doesn't anybody have a down-to- 
earth amateur station like mine?” 

"Well, | got a note from Joe, WBSLMN, 
that dispels the big Quad idea. Joe 
says, ‘Just so you won't think that 
all the Big Guns here in Cow Town 
(Fort Worth) are using Monster Quads, 
I am enclosing a picture of perhaps the 
Top Gun in the area (fig. 12). The an- 
tenna is a genuine three element 
Bandsmasher on a 12 foot boom at 
13 feet, The antenna exhibits 22 dB 
gain over a wet noodle,’ 

“During the recent DX contest this 
antenna has demonstrated its supe- 
rior performance over the Monster 


Fig. 11—Showing that all the big signals 

don't come from Texas, K2ON put up this 

seven element Quad array. It has five ele- 

| ments on 20 meters and seven elements on | 

15 and 10 meters. OSCAR satellite antenna 
is in foreground. 


Quads over the short path (Fort Worth 
to Bugtussle). So it all goes to prove 
that quality, not quantity, is what really 
counts in snagging those rare ones” 

Pendergast snatched the photograph 
from WBSLMN. He turned it over and 
| read on the back, “This hamshack was 
spotted in a vacant field near Arlington, 
Texas. Don't know who it belongs to, 
but thought you might get a kick out of 
the picture. 73, and thanks for the fine 
column each month” 

“Well”, | said. “Obviously WB5LMN 
is a gentleman and an astute observer 
of human nature. This disproves the 
story | told you earlier about the six 
inch high Texans!" 


Fig. 12—Just to prove that most Texas 
amateurs are down-to-earth fellers, WB5- | 
LMN sent in this photo of typical Big Gun 
station near Fort Worth (Cow Town). An- 
tenna has 22 dB gain over a wet noodle, 
__claims WB5LMN. 


p 3 ; If you're building up a lot of traf- 
| . fic...and it fades, think about building up. 
i Ask us. We know all about up. In fact, we're 
one from the ground up...when 
it comes to amateur communications 
towers. We've been building them for 
HAMS for more than two decades. 
Whether you're thinking crank-up, 
guyed or free-standing, check with us first. 
We're Tri-Ex. Reliable, dependable. 
When we say number one from the _ 
ground up, we're talking about towers like 
Tri-Ex's proven-in-the-field MW-65 shown 
here. This crank-up tower comes in six 
models. All use superior welded “W” brac- 
ing that resists both clockwise and 
counter-clockwise torsional loads. Tri-Ex's 
MW series features top mount rotor stub 
plus wall bracket for mounting the bottom 
section against a building. Meets EIA and 
UBC codes. 
Write today for more information. 
Build up with the best. Do it now! 


March, 1978 e 


Antennas 


Design, construction, fact, and even some fiction 


Prendergast shuffled into the shack, 
hands deep in his pockets. He kicked 
the door shut with his foot and slumped 
down in the operating chair. With adeep 
sigh he looked at a pile of unanswered 
QSL cards on the desk and with a single 
movement he swept them into the was- 
tepaper basket, 

“I've got the megrims”, he said in a 
low voice, "Guess | have lost interest in 
Dx" 

“Who beat you out in what pile-up?" | 
asked. 

“I didn't work Clipperton Island", he 
admitted. Then, after a long pause, he 
said, "I was calling them with the dummy 
load connected to the transmitter” 

"That wasn't very smart”, | observed 
"Cheer up. In twenty years time, there'll 
be another DX-pedition to Clipperton” 

Pendergast smiled wanly. “That's 
right", he said with no enthusiasm. “I 
guess l'II just have to wait my turn as a 
second-class citizen” 

“Cheer up”, | responded. “| didn't 
work this Clipperton DX-pedition either 
Of course, | have QSL cards from FO8AJ 
and FOBAT so it didn’t...” 

Pendergast thumped the table with 
his fist. “That's just about enough”, he 
barked. "I'm sorry | brought it up. Let's 
change the subject from radio and talk 
about antennas for a change!” 

“Agreed”, | replied hastily. “For star- 
ters, how about a note | received from 
WA2BLY in Alplaus, N.Y. He's sent me a 
picture of his 15 meter Delta loop beam 
(fig. 1). He says it is simple to build and 
easy to get working. It is a two element 
job with the dimensions shown in fig. 2. 
The bottom of the Delta loop is just a few 
feet above the roof of the house. Tuning 
is simple—sit on the roof and use a s.w.r 
meter to adjust the two capacitors and 
the matching wire for the lowest s.w.r. 
reading. It took about two minutes to hit 
1.1-to-1 

‘Francis says he uses 9.5 foot spac- 
ing between the elements. The boom is 
2" diameter PVC plastic drain pipe and 
the top portions of the Delta loop are 
aluminum tubing. The mast is 2” steel 
pipe bolted to first and second floor roof 
rafters of the house. The antenna is 
turned by the Armstrong method from 
the ground. 


*48 Campbell Lane, Menlo Park, CA 94025 


A 
3 


Fig. 1—The Delta loop beam of WA2BLY. This 

inexpensive 15 meter beam is made of wire 

and PVC plastic drain pipe. An Omega match 

is used to provide a 50 ohm termination for 

the coaxial transmission line. Boom length is 
9.5 feet See fig. 2 for details. 


“WA2BLY goes on to say he easily 
works Japan and Europe in the Novice 
band and that he considers he has a 
rather poor location, being in a valley 
with large trees surrounding the an- 
tenna” 


a monthly feature by 


WILLIAM I. ORR, W6SAI 


Pendergast brightened up a bit as he 
looked at the photograph. “Yes, that 
looks nice", he admitted. “| guess he 
can lower the antenna from the ground 
and work on it at roof level". 

| handed Pendergast a second draw- 
ing. “You might be interested in this 
antenna of VE3FHS that was described 
in World Radio newspaper (fig. 3). It is a 
multiband vertical antenna that permits 
bandchanging to be done in the shack 
No traps are used in the antenna at all 

“Basically, it is a 22 foot whip. It is 
about 1% wavelengths long, at 10 me- 
ters. On 15 meters it is about a half 
wavelength long and on 20 meters it is % 
wavelength long, which provides some 
gain and a good, low angle of radiation. 
The whip is less than a quarter- 
wavelength for 80 and 40 meters, but 
still long enough to put out a good sig- 
nal. 

“The whip is fed with a transmission 
line cut to one electrical wavelength on 
40 meters. Line length, then, is a half- 
wavelength on 80 meters, two 
wavelengths on 20 meters, three 
wavelengths on 15 meters and four 
wavelengths on 10 meters. In each 
case, the line acts as a one-to-one trans- 
former reflecting the input impedance of 
the vertical whip at the station end of the 
line. 

“It is true that the input impedance of 


fF 15'7” per side + 


[> 182" per side ———$»} 


Tubing 


Matching wire 


J 


RG-58/U coax 


Reflector 


8'6" 


Driven element 


Fig. 2—“Squashed” view of 15 meter Delta Quad. Capacitors are 100pf, double 
spaced. Matching wire is about 20” long, spaced 3” from Delta loop. Adjust 
capacitors and length of matching wire for lowest s.w.r. 
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Come to Dallas!! 
Join thousands of Ham Radio 


& Computer Enthusiasts 


paved lot, timely seminars 


and a big barbeque, 
Ham-Com/78 wil be too 


much to miss. 


gathering for the Southwest’s 
top Ham & Hacker Huddle. 
With a giant flea market on a 


» top 
trade exhibits, family field trips, 


ladies’ programs, great prizes, 


Microprocessors 


1 Ham-Com/78, 3321 Towerwood Drive, Suite 101, Dallas, Texas 75234- 


Pre-Registrations for 
Ham-Com/78 @ $5.00/person .., $. 
We will need rpoms for people 
NAME @ $16,00/person 
(double occupancy) -. í 
ADDRESS Please reserve __ Flea Market 
spaces (each space is a one car 
cry parking slot) @ $3.00ea.....+4... $ 
STATE zip Thave enclosed my check or 
Send check or money order to: money order for .....-..-..0+000+ 
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+ FCC Tests All Day + Giant Flea Market 

+ Microprocessor Seminar + Antenna 
Seminar - Ham Radio & the Law « RTTY and 
+ AMSAT Demonstrations 
+ Fun Activities for the Whole Family 


YES, | will be attending Ham-Com/78! 


Please issue, in my name, —__ 


E| | R 3E S 


a 22! vertical antenna 


To 
transmitter 
and SWR 


meter 


rae? Soe 


Rotary 


RG 8 or RG-58/U 
inductor 


Ground and radials 


Fig. 3 — The multiband antenna at VE3FHS. 

For ease of adjustment and lowest SWR, 

place 250pF from one side or the other of 
rotary inductor to ground. 


the whip varies widely from band to 
band, but a good match to a 50 ohm line 
can be achieved by placing enough 
inductance in series with the line so that 


Vertical secticn 
2010 601% 


Suitable support 
mast, tree, ete 


Coaxiat 
‘SO0pF receiving type Lf Cable to te 
vanable capacitor 


F Ground system 


Fig. 4 -The 160 meter experimental antenna 
at G3XAP. (Drawing courtesy of “Radio 
Communication”.) 


the input of the matching device is at a 
point of high line current. A rotary induc- 
tor will do the job nicely, as shown. Or 
you can use a tapped inductor. Just 
adjust the inductor for lowest s.w.r. at the 
operating frequency. The inductor is 
placed at the station instead of at the 
base of the antenna for operating con- 
venience. 

“A perfectionist will use a roller coil, 
and he'll have an auxiliary capacitor that 
he can clip from ground to one side or 
the other of the coil. Adjusting the 
capacitor and the coil can knock the 
s.w.r. down to unity. Those amateurs 
willing to accept a modest value of s.w.r. 
at antenna system resonance can forget 
about the capacitor and just use a tap- 
ped coil, which is less expensive than 
the roller variety.” 

Pendergast listened intently. Then he 
said, "You need a good ground system 
with this antenna, don't you?" 

“That's right”, | replied. “You need a 
good ground system with any vertical. 
And | don't just mean ground rods driven 
into the soil. They are relatively worth- 
less, escept for lightning protection. A 
good r.f. ground is hard to find so the 
next best thing is to run out some 
quarter-wave radials beneath the an- 
tenna, Fan them out like the spokes of a 
wheel." 

“How many radials and how long are 
they?”, asked my friend. 


“Ah, there you enter the realm of 
speculation”, | replied. “The closer the 
vertical antenna is to the ground, the 
greater the number of radials required 
Numbers ranging from 60 to 120 are 
commonly mentioned. However, if the 
vertical antenna is elevated above the 
ground it is possible to get by with fewer 
radials. I'd say if you had this antenna 
with the base about 10 feet in the air you 
would be satisfied with a lot fewer ra- 
dials. When | had a multiband vertical 
(not this design, but one like it) | had four 
radials for 40 meters and four for 20 
meters. This combination also worked 
well on 15 and 10 meters. | tried adding 
radials for the latter two bands, but it 
didn't seem to improve performance 
The base of my antenna was on the roof 
of a one story residence, which put it 
about 11 feet above ground”. 

Pendergast drew a graceful picture of 
the vertical antenna in his notebook and 
smiled. "I like simple things that work”, 
he said. “This looks like a good mul- 
tiband antenna for the fellow with re- 
stricted space” 

“Have you ever seen a simple di- 
rectional vertical antenna?” | asked with 
a smile 

“That sounds as rare as hen's teeth", 
replied Pendergast. “How do you get 
directivity out of a single vertical 
radiator?" 

“It takes a real experimenter to do 
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that", | replied. “But it has been done. 
The work by G3XAP of England was 
summarized in the November, 1977 
issue of Radio Communication, that fine 
publication of the Radio Society of Great 
Britain. He did his experiments on 160 
meters and, in fact, achieved the WAC 
(Worked All Continents) award on that 
band with only 9 watts input! That cer- 
tainly speaks well for the efficiency of the 
antenna! 

Tell me about it”, said Pendergast, as 
he re-opened his notebook and took his 
feet off the table. He hesitated, then 
reached into the wastepaper basket and 
retrieved the QSL cards. “I must be 
feeling better", he admitted: 

Well, since G3XAP was space- 
limited, he put up the antenna of fig. 4 for 
160 meters. Basically, it is a short verti- 
cal with a quarter-wave loading wire at 
the top. The antenna was series-tuned to 
resonance 

G3XAP noted that the antenna had 
directivity so in order to run some tests, 
he made a scaled-down version for 10 
meters and made observations on that 
band. The 10 meter model showed di- 
rectivity in the direction of the loading 
wire when it was sloped downwards 
toward the ground. Maximum directivity 
was noted when the wire ended in close 
proximity to the ground and less di- 
rectivity was noted when the wire was in 
a horizontal position. Changes in the 
slope of the wire had little effect upon 
tuning or loading. 

A second 10 meter model was 
erected near the first, but in the reverse 
direction, A switch in the coaxial lines to 
the antennas permitted the operator to 
switch back and forth for comparative 
tests. The directivity between the two 
antennas amounted to about two 
S-units 

Now that the directivity was estab- 
lished, the next test was to compare the 
signal gain of the model antenna against 
a quarter-wave 10 meter vertical ground 
plane antenna operating over the same 
ground system. The 10 meter model 
showed a signal loss of about one S-unit 
when compared to the full-size vertical 
ground plane’ 

Pendergast frowned. “If the model 
antenna has /oss, then why use it?”, he 
asked. 

Well, G3XAP mentions that the 10 
meter model antenna was only 39” high 
and the ground plane was about eight 
feet high. He was sure that surrounding 
objects had a lot of influence on the little 
antenna, whereas at a height of 60 feet 
on 160 meters, these influences would 
be considerably reduced. 

“In addition, if a compromise 160 
meter antenna less than 60 feet tall 
could put out a DX signal that was only 
one S-unit below that from a full size 160 
meter ground plane antenna 135 feet 
high, then working DX was a distinct 
possibility! 


“Based upon his observations and 
conclusions, a 160 meter version was 
built and put on the air. The wire sloped 
in an easterly direction from England. In 
a few days the station worked EP2BQ in 
Iran while running less than 5 watts input 
and a few months later VK6HD was 
worked 

The antenna was now retuned for 80 
meter operation. On this band, it took the 
form of a half-wave loading wire fed by a 
quarter-wave vertical. Again, operation 
to the east was very good, but stations 
from the USA were quite weak, even 


(continued on page 87) 


vesins" 
LW- sutticient to, 
Fesonste as JAA 


Fig. 5 - The G3XAP single wire unidirectional 

antenna for 160, 80, 40 or 20 meter operation. 

(Drawing courtesy of “Radio Communica- 
tion”.) 


CIRCLE 42 


We know all about up. In fact, we're 
number one from the ground 
up...when it comes to amateur com- 
munications towers. We've been 

building them for HAMS for more than 
two decades. 

Whether you're thinking crank-up, 
guyed or free-standing, check with 
us first. We're Tri-Ex. Reliable, de- 
pendable. 

When we say number one from 
the ground up, we're talking about 
towers like Tri-Ex’s new “Big W” 
shown here. It's a free-standing 

crank-up with a height of 80-ft, 
good DX capability at 

low cost. Ideal for serious HAMS. 
Write today. We'll help you 
speak up. As high as you want 


TOWER 
CORPORATION 
7182 Rasmussen Ave. 
Visalia, Calif. 93277 


N READER SERVICE CARD 
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Announcements (from page 8) FW 
ship Recreation Center in Johnson City. 
There will be 4 acres of flea market, 
technical talks, prizes, etc. Tickets are 
$2 for general admission, $7 including 
the banquet. For additional info and/or 
tickets write: S.T.A.R.C., P.O. Box 11, 
Endicott, NY 13760. 

@ Waukesha, WI — The First Annual 
Spring Swapfest will be held on Sun 
day, May 14, 1978, starting at 7 a.m. on 
the grounds of the Waukesha Co. Expo 
Center. There will be prizes, refresh 
ments, and some indoor space will be 
available. Admission is $1.50 in advance 
and $2.00 at the gate. For tickets write 
Swapfest, Box 49, North Prairie, WI 
53153, (please include s.as.e.), This 
Swapfest is sponsored by the Milwaukee 
UHF Society, Inc. 

@ The Society of Wireless Pioneers 
(SOWP) will celebrate its 10th birthday 
with an on-the-air CW QSO Party during 
the full GMT period of May 4 and 5, 
1978, The call will be CQ SOWP on all 
bands, 55 kHz up from the low end 
Novice members should use the center 
portion of each novice band. For the 
benefit of those who cannot participate 
for the full time, it is suggested that 
part-time participants make their CQ 
calls on the even hours. To qualify for 
the certificate, members should send a 
list of contacts, showing date, time, cal! 
and SOWP numbers to the Society’s 
Vice Presidnent for Awards, Pete Fer- 
nandez, W4SM, 129 Hialeah Rd., Green: 
ville, SC 29607. In addition, a s.a.s.e 
must accompany all requests for the cer 


tificate, 
@ Easton, MD — The fourth Annual 


Easton Amateur Radio Society Hamfest 
will be held on May 14, 1978, rain or 
shine, at 10 a.m. to 4 p.m. Location is 
5 miles north of Easton, on Rt. 50 at 
the Talbot County Agricultural Center. 
Talk-in on 52 and 146.445/147.045 re- 
peater in Cambridge. Some tables both 
inside and out, good-refreshments, and 
lots of room for tables and tailgaters. 
Donation is $2, with an additional $2 
for tables or tailgaters, Write: KZONU, 


(Continued on page 95) 


Antennas (from page 63) 
though other European stations were 


WITHA 
TELREX “BALUN” FED—“INVERTED-VEE” KIT 
THE IDEAL HI-PERFORMANCE 
INEXPENSIVE AND PRACTICAL TO INSTALL LOW-FREQUENCY 
MONO OR MULTIPLE BAND, 52 OHM ANTENNA SYSTEM 


PY 


Teirex “Monarch” (Trapped) I.V. Kit 
Duo-Band / 4 KWP I.V. Kit $62.50 
Post Paid Continental U.S. 


Optimum, full-size doublet performance, independent of ground conditions! 
“Balanced-Pattern”, low radiation angle, high signal to noise, and signal 

to interferance ratio! 

Minimal support costs, (existing tower, house, tree). 

A technician can resonate a Tel “Inverted-Vee™ to frequency within the hour! 
Minimal S/W/R is possible if installed and resonated to frequency as directed! 
Pattern primarily low-angle, Omni-directional, approx. 6 DB null at ends! 

Costly, lossy, antenna tuners not required! 

Comple: implified installation and resonating to frequency instructions supplied 


with each kit. aes 
CAT 
Sfelrex-— 


For technical data and prices on complete 
Telrex line, write for Catalog PL 7 
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HERE IS THE RECEIVER AUDIO ACTIVE FILTER THAT MAKES 
ALL OTHERS OBSOLETE 


The Electronic Research Corporation of Virginia Model SL-55 Audio Active Filter adds unequalled versatility 
in receiver audio processing for SSB and CW. This filter was designed, produced and made available to the 
amateur community only after painstaking research and field testing of its effectiveness in minimizing ORM, 
Check these features: 


Positioning of simultaneous notch 


giving the USA stations good reports. 
"G3XAP surmised that the antenna 
had a pronounced null off the back on 80 
meters. Shortly thereafter, the loading 
wire was switched to run in a north- 
westerly direction. The operator re- 
ported a dramatic increase in the 
strength of American signals, with excel- 
lent reports on the G3XAP signal from 
across the ocean. It was apparent that a 
highly directional antenna had been de- 


Continuously tunable bandpass filter 
{not lowpass) so that the passband 
may be positioned anywhere trom 
200 to 1400 Hz. 3dB bandwidth is 
continuously adjustable from 14 to 
prester than 2100 Hz (20 dB band- 
width from 140 to 2100 Hz). 


Audio input and output impedance 
is eight ohms with one watt output 
capability. 


Dimensions ~~ 55 X 75 X 35 
inches. 


Available in gray or green tones. 


filter is continuously variable from 
300 to 1400 Hz with FINE and 
COARSE position controls, Notch 
depth is fixed at nominally 30 dB. 
Notch tuning is independent of band- 
pass tuning and may be completely 
disabled, 


Bypass switch restores the receiver 
audio output path to its original 
configuration. 


Power Requirements — — — 115V ac 
at less than 1/16 amp. No batteries 
needed, 


Who is ERC? The Electronic Research Corporation of Virginia Consists of a group of engineers with years of experi- 
‘ence in military communications systems, Several are active hams who know and understand the needs of the 
‘amateur and how to apply state-of-the-art techniques to amateur communications. 


PRICED AT 69.50 


WRITE: 


FULLY WIRED AND TESTED 


POSTPAID IN THE USA AND CANADA 


Be sure to specify color 


Electronic Research Corporation of Virginia 


1280 Southfield PI. 
Virginia Beach, Virginia 23452 


WATCH FOR OTHER INNOVATIONS FROM ERC 
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COLLINS 


X 
COLLINS 75S-3C 


DENTRON MLA 2500 


i ATLAS 


Nias RADIO ING 


ATLAS 350-XL 


New York City’s 


Open Mon./Fri. —9:00 a.m, - 5:30 p.m. Sat. until 3:00 p.m. 

MAIL ALL ORDERS TO: BARRY ELECTRONICS CORPORATION 
512 BROADWAY, NEW YORK CITY, NEW YORK 10012 
BARRY INTERNATIONAL TELEX 12-7670 212-925-7000 


WE SHIP WORLDWIDE 


THE NAME THAT'S KNOWN AROUND THE WORLD 


Keo DRAKE 


O Swan. 
ELECTRONICS 


SWAN 750-CW 
COM 


ICOM IC-211 


& ICOM IC-225 


YAESU FT-227R 


. 
YAESU FT-101E 
& YAESU FT-901DM 


Wilson 
WILSON MARK IV 
& WILSON WE-800 


EIMAC 3-500Z 


LARGEST STOCKING HAM DEALER 
COMPLETE REPAIR LAB ON PREMISES— 


BIRD WATTMETER, YAESU, DRAKE, ICOM, TEMPO, SHURE, 


572B-ete. 
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KDK-2015R, TURNER, ASTATIC, HYGAIN, LARSEN, WIL- 
SON DENTRON-VHF ENG.-STANDARD COMN-TUBES-3-500Z, 
IN STOCK. TOP TRADES GIVEN ON YOUR 
USED EQUIPMENT. 

DEALER INQUIRIES INVITED, PHONE IN YOUR ORDER & BE REIMBURSED. 


veloped having good front-to-back ratio 
for low-band operation”. 

"This really sounds great", said Pen- 
dergast, writing furiously in his 
notebook. “Did G3XAP conduct any 
tests on 40 meters?" 

"Yes", | replied, “He built a 7 MHz 
version with a 40 foot vertical section 
and a loading wire 65 feet long. The wire 
was trimmed until a low s.w.r. was 
achieved on 7.005'kHz. Again, excellent 
signals were noted and good DX con- 
tacts achieved with Australia and New 
Zealand. The direction of radiation could 
be easily altered by simply changing the 
direction of the sloping wire.” 

“How about adding more loading 
wires at the top, spaced 90 degrees 
apart?”, asked my friend thoughtfully. 

"That was tried, but it was a disaster” 
l answered, "The antenna became hard 
to match and reports fell off two to three 


S-units” 

| handed a drawing to Pendergast. 
G3XAP went back to the single loading 
wire and cate to the final conclusion 
that the design of fig. 5 was a practical 
one for the high frequency bands, The 
angle of slope has an effect on the signal 
at a long distance but the "magic" angle 
should be determined by experiment on 
each band, as the optimum angle of 
radiation for long distance work varies 
from band to band. G3XAP is still con- 
tinuing experiments with this simple and 
effective low-band DX antenna" 

“It sounds like a winner”, said Pen- 
dergast thoughtfully. “It's damned hard 
to get any directivity on the low bands 
when you are restricted to a city lot. | 
think that G3XAP might have the answer. 
| hope that some readers of your CQ 
column will experiment with this interest- 
ing antenna. If enough of these semi- 


slopers are in action, we should find out 
a lot about their operating characteris- 
tics”. 

“Agreed”, | said. “I'll be pleased to 
print any information | get about them in 
my column. And as far as that goes, If 
any readers have interesting photo- 
graphs of their antennas, l'd like to get 
them, too. Everybody is interested in 
antennas, and it's always helpful to see 
what the other fellow is doing". 

Note: “Radio Communication" is the 
publication of the Radio Society of Great 
Britain, 35 Doughty Street, London 
WC1N 2AE, England. Also note that 
W6SA\, the author of this column is the 
editor of the "Beam Antenna Hand- 
book", “All About Cubical Quad Anten- 
nas” and “Simple, Low Cost Wire An- 
tennas". All these handbooks are avail- 
able from Radio Publications, Inc., Box 
149, Wilton, CT 06897 
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Pendergast held the glass up to the 
late afternoon sunlight and noted the 
light, straw-yellow color with approval 

"This was a good year", he said hap- 
pily, as he sipped the wine, "I just love 
these white wines from the Sonoma and 
Napa valleys in California dry and 
flinty”. 

“Do you realize all the good DX you 
are missing while you are wine tasting?”, 
| asked. Pendergast smiled and re- 
placed his glass, picking up a second 
one which he sipped slowly, "Ah-h-h-a- 
al", he said. “What bouquet! This one is 
beautiful”, 

| watched my friend as he slowly 
emptied the glass. "Wine tasting is a lot 
better than working DX, isn't it?” 

Pendergast returned the glass to the 
table and said thoughtfully, “No, it isn't. 
It's just different. A nice change. I've 
been working so much good stuff on 10 
meters these days that | can hardly 
believe it. Yesterday, 10 meters was 
open to Japan, Europe, Australia and 
South America all at the same time. 
Fantastic! And such strong signals!" 

“Yes", | replied. Now that the sunspot 
count is rising, happy days are here 
again. "| haven't heard 10 meters so 
good for a decade! And you don't need 
a lot of power to work the DX.” 


48 Campbell Lane, Menlo Park, CA 94025. 
80—40 meter 
eee 


80 meter driven element 
and 40 meter director 


posi 


ae a ll 
Fig. 1 — Layout of K5DUT ae Quad. 
Element spacing is 19 feet. Forty meter Quad 


arms are 26 feet long. Quad arm for 80-40 
meter reflectors is 50 feet long- 
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“Right”, replied Pendergast. “I'm just 
using my transceiver and a little three 
element Yagi. Do you know where | got 
the Yagi? Well, | found a sale at one of 
the local CB outlets. A three element CB 
beam for less than twenty five dollars! 
You can't even buy the aluminum tubing 
that cheaply. So | bought it, cut about 
four inches off the tips of the elements 
and voila! A first-class 10 meter 
beam! | have it up on a 30 foot high 
push-up t.v. mast and an inexpensive t.v. 
rotor. The whole works were erected in 


Noise antenna 


n 
Recewing 
antenna - = 32 
To 
T2. receiver 


Fig. 2 — The VK3XU anti-noise bridge. Coil 

L1 is 50 turns, 1” diameter, 3” long with alli- 

gator clip for tap. Potentiometers are carbon 

type with “A” taper. See text for balun trans- 
former data. 


one afternoon in about two hours. You 
can't beat that for an inexpensive beam 
antenna!” 

“Yes, there are plenty of CB antennas 
that can be modified for 10 meter opera- 
tion, And | hear a lot of reworked CB 
transceivers up at the high end of 10 
meters. You can work plenty of DX witha 
few watts of s.s.b.” 

Pendergast looked at his empty glass 
and sighed. “Well”, he said slowly. 
“Have you gotten anything interesting in 
the mail?” 

“Yes”, | replied. “Do you remember my 
column in the March issue of CQ that 
featured the “Monster Quads” in McKin- 
ney, Texas? John, KSJA, sent the photos 
to me just to show that the amateurs in 
“Cow Town" (Fort Worth) had lost their 
title of Quad Antenna Capitol of the 
World. Well, | got a quick letter from Don, 
KSDUT, in “Cow Town.” He says that the 
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McKinney Quads shown in the March 
column really don't qualify as Monster 
Quads, as they aren't big enough! He 
says that to Qualify, the Quad has to have 
a boom at least 50 feet long and should 
have come down at least once in a bad 
storm! Furthermore, the 40 foot boom at 
KSJA is just a toy!” 

“Wow!", yelled Pendergast. “What 
does K5DUT have up in the air?” 

“According to Don, he just took down 
his Monster Quad. It was too small. And 
now he's working on a new one (fig. 1). 
This Monster has a 58 foot boom with 
four elements on 40 meters and two 
elements on 75 meters! He will switch 
the reflector element electrically to go 
from 3800 kHz. to 3500 kHz.” 

Pendergast stared at the drawing. 
“That baby has fifty foot cross arms", he 
gasped. 

“That’s right”, | replied. Each 80 meter 
arm is made up of a center section of 
aluminum tubing 12 feet long, then a 10 
foot section of special fiberglass tubing 
The end sections are 14 foot lengths of 
fiberglass pole vault poles, Each sec- 
tion, of course, is a little longer than that 
because of overlap. 

“The boom has a center section of 3¥2 
inch tubing and it tapers down to 242- 
inch tubing at the ends.” 


- 58 -= 


To 
transceiver 
and SWR 


Ground screen 


Fig. 3 — The multiband antenna at W7TO. A 
500pF variable capacitor at X, aids loading in 
the high section of the 160 meter band and at 
the high end of the 80 meter band. Multitura 
adjustable coil L1 is 40 feet of no. 14 a | 


led wire on 3-34” diameter form. It is adjust- 
ed for lowest s.w.r. at 1805 kHz. 


June, 1978 © CQ è 59 


hat should make a lot of noise on 80 
and 40 meters when KSDUT gets it work- 
aid my friend. “Maybe they'll hear 


him in McKinney, Texas!" 

“This discussion of Monster Quads is 
pretty heady stuff", | said. “However, 
you can't work the DX if you can't hear it. 
A lot of fellows have plenty of trouble 
hearing the exotic signals because of 
power line noise which can be pretty 
bad if you are unfortunate enough to live 
near a noisy line with leaky insulators 
and poor hardware. You might be in- 
terested in a short dissertation on an 
anti-noise bridge by VK3XU which ap- 
peared in a recent issue of Amateur 
Radio, the journal of the Wireless Insti- 
tute of Australia. Drew took the old idea 
of using a noise antenna and a phasing 
network and brought it up to date (fig. 2). 
He uses the regular station antenna, 
plus a special “noise” antenna which is 
placed near the power line to pick up the 
maximum amount of noise. The circuit 
consists of two baluns, T1 and T2. The 
noise antenna (a short length of wire) is 
tuned to resonance by the network and 
coupled into balun winding b-a. The 
signal plus noise from the main antenna 
is propagated along winding c-d in the 
opposite direction. The net field from 
these two windings appear in winding 
e-f. Ideally, if the noise and signal fields 
are equal in amplitude and phase, only 
the signal component appears in wind- 
ing e-f, which is coupled to the receiver 
via balun T2." 

“This doesn't sound like a possibility”, 
said Pendergast 

“Right”, | replied. Thus some balanc- 
ing controls are required. Potentiomet- 
ers R1 and R2 are for this purpose. 

“The whole unit is built in a small 
aluminum minibox. The tuning 
capacitors are midget ones from a trans- 
istor radio and the coil is a section of 
air-wound stock. The coil tap and 
capacitors are adjusted for greatest 
noise pickup. 

“The baluns are wound on small ferrite 
toroids about %-inch in outer diameter 
(Q2 material). They are not critical ex- 
cept the connections must be right. For 
T1, three lengths of #22 enamelled wire 
are wound on the core. The wires are 
each twenty inches long. The three wires 
are twisted together by clamping one 
end and fixing the other ends in the 
chuck of a hand drill. They are then 
twisted up about two twists per inch (not 
Critical). When twisted, wind them 
around the toroid as one, keeping spac- 
ing constant as you go along, When 
finished, determine the matching ends 
with an ohmmeter and mark them. To- 
roid T2 is wound in a similar fashion 

When things are wired up, the noise 
network should be peaked for maximum 
noise with the main antenna potentiome- 
ter (R2) turned down for minimum input 

signal. Then both potentiometers are 
| adjusted for minimum noise. Juggling 
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Fig. 4 - The mini-loop antenna of JG1UEA for 20 and 15 meters. Antenna is coax-fed via small 
tuner located in the plastic box at base of loop. See text for dimensions. (Drawing courtesy of 


“CQ-ham radio"). 


the tuning network and the setting of the 
potentiometers should permit the noise 
to be attenuated. 


“VK3XU says that the anti-noise 
bridge is especially helpful when the 
power line noise is very loud. He can 
obtain a deep null on the noise most of 
the time, unless the noise is coming from 
several places along the power line” 


“An interesting device", remarked 
Pendergast, busy copying the circuit in 
his notebook. “Sometimes my power 
line noise just wipes me out on 40 me- 
ters” 


“Noise can be a bad problem,” | 
agreed. | picked up a letter and handed 
it to my friend. 


“Here's a note from Dave, W7TO, de- 
scribing his new multiband antenna (fig. 
3). He uses this from the low end of 160 
meters up through the 10 meter band 
with excellent results. The flat-top is 
about 30 feet high and is fed at one end 
with a vertical wire also about 30 feet 
long. This far end of the antenna is 
loaded with a coil and a 27 foot loading 
wire. The coil is adjusted for lowest s.w.r. 
on the transmission line at 1805 kHz. 
Under the feed point, Dave has about 
400 square feet of chicken wire laid out 
for a ground screen. The antenna is 
adjusted at 3.9 mHz. by trimming the 
wire length a bit, just at the connection to 
the coaxial line. A large variable 
capacitor can be placed in series with 
the antenna wire at point X for adjust- 
ment, if desired.” 


“Pretty tricky", said Pendergast. 
“Very few antennas function from 160 
meters clear through 10 meters without 
some kind of tuner”. 

“This one seems to accomplish the 
task”, | said. “Anyway, W7TO is having a 
lot of luck with it working plenty of DX”. 

“How about mini-antennas?", queried 
my friend. "There seems to be a lot of 
interest in small antennas. A lot of the 
boys can't put up a full size job, even for 
20 or 15 meters”. 


(Continued on page 89) 


Fig. 5 — Tuning network tor mini-loop antenna. 
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“Well, | saw a fine article in CQ-ham 
radio, the Japanese amateur magazine 
a few months ago. It described a mini- 
loop antenna that is tunable to either 20 
or 15 meters (fig. 4). What do you think of 
this?” 

Pendergast guiped. “Well, my 
Japanese isn't very good. What's it all 
about?” 

“All the dimensions are in millimet- 
ers", | replied. “It is a loop about half- 
wavelength in circumference for 15 me- 
ters. It is 1000 millimeters on a side, or 
one meter. That corresponds to 40 
inches on a side. The antenna is 
voltage-fed at the bottom with the tuned 
circuit which can be adjusted from 15 to 
20 meters. 

“The diagonal dimensions of the loop 
are 60 inches. The loop is made up of 
four pieces of aluminum tubing about 
%-inch in diameter. The ends of the 
tubing are flattened and bolted together 
At the bottom feedpoint, the sections of 
tubing are attached to an insulating 
block. The cross-support arm is bam- 
boo and the vertical support arm is 
wood. 

“The tuning network is placed in a 
small box at the bottom of the loop, 
which is supported in a vertical position. 
The tuning capacitor is a split-stator job 
having an effective capacity of 75 pF. 
The three coils are made of one section 
of coil stock about 1% inches in diame- 
ter, L1 and L2 have 3 turns and L3 has 2 
turns. The photo of fig. 5 should give you 
an idea of the network assembly. 

“The capacitor is tuned for resonance 
either at 15 meters or 20 meters, For the 
15 meter band, the operating bandwidth 
of the loop is about 200 kHz. and on 20 
meters the bandwidth is about 100 kHz. 
So the little antenna should be peaked at 
the center of the portion of the band that 
you wish to use" 

“What is the radiation pattern of the 
loop?", asked Pendergast. 

“The pattern is at right angles to the 
plane of the loop. That is, a figure-8 
pattern (similar to a dipole) in and out of 
the page. The builder of the antenna, 
JG1UEA, reports that it is better than a 
ground plane on 15 meters by two 
S-units. He has no comparison antenna 
for 20 meters, but has worked plenty of 
DX on that band" 

“Looks good", said Pendergast. He 
paused, and then said, “Any information 
about treating bamboo to make it water- 
proof?” 

“I'm glad you asked”, | said. “I just got 
anote from VE2TH about that. Mike says 
that you can get an epoxy compound 
made by CIBA (and possibly others) 
called Epoxy 502, Araldite 825 
polyamide. This resists weathering and 
protects the bamboo from the ultra- 
violet rays of the sun which tend to break 
down carbohydrates. He coats his 


bamboo with this, and while still wet 
wraps the bamboo arm with fiberglass 
tape. He follows this up with a coat of 
liquid fiberglass. This makes an excep- 
tionally strong bamboo pole for Quad 
construction. Finally, he puts on a final 
coat of fiberglass liquid with a bit of 
Paraffin in it. This gives a glossy surface 
to the bamboo so that rain and ice don't 
tend to stick to it. 

“He doesn't drill the bamboo pole for 
Quad wires. No, no. He makes up a 
sleeve which he passes over the wire at 
the point it crosses the bamboo. The 
sleeve is about six inches of 
Polyethylene inner dielectric from a hunk 
of RG-8/U cable. He slips the sleeve 
over the Quad wire then attaches the 
sleeve to the bamboo pole with a wire 


wrap. He claims this construction has 
withstood the Canadian winters and 
winds of over 80 miles per hour!” 

“Well, | doubt if you have to go into that 
detail with the little Japanese loop, but 
nothing is too sturdy for a full size Quad 
antenna. | hear that plenty of Quads 
came down this spring because of the 
bad weather in the east and mid-west. 
Perhaps the VE2TH bamboo arm treat- 
ment will help this vexing problem”, 

Pendergast gathered up his car keys 
and half-empty wine bottle. 

“I must be on my way”, he said. “Ten 
meters will open to Japan shortly and | 
want to be around for all the DX that will 
be booming in”. 

“Sayonara”, | replied. “See you next 
month.” 
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“Now that DX conditions are on the rise, 
fellows are really getting interested in 
antennas”, | remarked, “My mail is full of 
questions on the Yagi and the Quad 
And some fellows are thinking about 
some really big beams” 

Pendergast put down the stack of QSL 
cards he had just received from the 
Bureau and smiled. "Yes", he replied, "I 
guess a bunch of fellows had second 
thoughts after calling the Clipperton 
DX-pedition for three or four days with no 
resilts.” 

"Did you work them?", | asked 

"Certainly. The easiest contact was on 
2 meters via the Oscar satellite. One call 
and they came right back!" 

“There's going to be a lot more satel- 
lite DX as the years. go on", | replied 
“You had better prepare for it. And so 
should |", | added as an afterthought 

Pendergast tossed an envelope 
across the desk to me, “Here's a note 
from Don, K5DUT, the terror of ‘Cow 
Town'—Fort Worth, Texas. He sent me 
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Fig. 1 —lan, VK3MO at the 120 foot level of his 

tower. This is a four element stacked Quad 

array. The whole tower rotates in a large 

bearing, which is about twenty feet below 
where lan is standing. 


Fig. 2 — Another view of the top Quad of 

VK3MO's stacked array. The Quad boom is 

strengthened by use of top guys to a center 
post. 


some pictures of the antenna at VK3MO. 
Don swears lan has the biggest signal 
from Australia. And no wonder! Look at 
fig. 1. This is the top four element Quad 
for a stacked Quad array! There's lan at 
the 120 foot level!” 

“I'd get a nosebleed if | climbed that 
high", | said 

Pendergast ignored the remark and 
handed me a second picture. "This is a 
second shot of the top Quad (fig. 2) 
Note that the Quad boom is trussed. by 
top guys and that the tower has a slip 
ring about twenty feet below the Quad. 
That means the whole tower rotates. 
Everything looks ship-shape" 

He handed me the last picture (fig. 3) 
“And here's a view of the complete array 
of two stacked 20 meter four element 
Quads. The bottom one is at 47 feet. It 
looks as if the rotary tower is set inside a | 
shorter, base tower—perhaps 30 feet 
high. And the rotor is at ground level, 
right?" 

“It looks that way to me", | admitted 
“And lan has a clear shot in all di- 


rections. It makes one sort of humble to 
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see an antenna installation like that!" 

With a flourish Pendergast handed me 
the last photograph 

“Don, KSDUT, told me that he got a 
chuckle out of the March, 1978 antenna 
column describing the K5JA Monster 
Quad. Don says that to qualify as a 
Monster Quad in ‘Cow Town’, the boom 
must be at least 50 feet long, at a 
minimum, Thus, the K5JA Quad is too 
small to qualify for this classification. As 
another example of a small Quad that 
doesn't qualify, Don enclosed a shot of 
the installation at WASFWC: This tiny 
antenna (fig. 4) has two elements on 40 
and four elements on 20, 15 and 10 
meters. Too bad, the boom is only about 
35 feet long! Finally, Don says that ‘Cow 
Town’ is the Monster Quad capitol of the 
World, as there are more big Quad an- 
tennas there than in any other area. And 
more are going up every day” 

“Bet they are all CBers", | said 

Pendergast turned a slightly pink 
color. “I wouldn't know about that", he 
replied shortly 


Fig. 3 — The Stacked Quad array of Vk3MO 

built around a 120 foot, rotatable tower. The 

bottom Quad is 47 feet above the ground. 

Listen for the blockbuster of VK3MO on 20 
meters. 
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Fig. 4 - The Monster Quad at WASFWC 

doesn't really qualify, as the boom is only 

about 35 feet long! The Antenna works on 40, 

20, 15 and 10 meters with an outstanding 
signal. 


I didn't let him off the hook that easily. 
“| read in QST a few months ago that 
forty-four percent of the amateurs are 
licensed CBers. Do you have a CB 
license, good Buddy?” 

"Certainly", said Pendergast in a too- 
rapid voice. "And you do too, don't 
you?" 

“Mine lapsed a few years ago”, 
regretfully. "You know how it is”. 

Pendergast grinned and pulled a 
newspaper out of his pocket. 

“Not to change the subject abruptly, 
but | wonder if you saw the article in 
Worldradio News recently by K6WG? It 
seems that he has been making gain 
measurements on various Quad de- 
signs, He ran his tests on 168 MHz; 
where one inch in wavelength is equal to 
one foot in wavelength at 14 MHz. Thusa 
direct scale (12:1) comparison in di- 
mensions could be easily made. fig. 5 
shows his gain measurements for a two 
element Quad. It shows that the design 
using a reflector provides better gain 
than the design with a director 
Maximum gain was about 6 dB over a 
dipole”. 

“That's pretty close to my gain figure 
of 7 dB for a two element Quad”, | 
remarked. | won't argue one decibel”. 


\said 


Gain (d8/dipote) 


‘Spacing (wavelength) 
Fig. 5 -Gain measurements for a two element 
Quad as a factor of boom length. Reflector 
arrangement provides greatest gain. 


“Look at fig. 6,” said my friend. “That 
shows power gain for a three element 
Quad. With reflector spacing of 0.15 
wavelength, forward gain peaked at 
about 8.5 dB over a dipole for a director 
spacing of 0.3 wavelength” 

“Very interesting”, | remarked. "That's 
the first time I've seen definitive gain 
figures for a three element Quad”. 

“Keith says that additional directors 
also show a characteristic gain peak ata 
spacing of 0.3 wavelength, so a four 
element job would have an overall boom 
length of 0.75 wavelength. At 20 meters, 
that's about 52 feet. And the gain over a 
dipole under these conditions is about 
10 dB" 

“Well, according to this data, a four 
element Quad for 20 meters with a 30 
foot boom has a gain figure of about 9.5 
dB. That seems a little low to me, but still 
in the ball-park”, | remarked 

“Here's a summary of dimensions for 
the K6WG Quad design”, said Pender- 
gast (fig. 7). 

“It looks like good information”, | re- 
marked. “I'm pleased to see it. And while 
we're on the subject of Quads, you might 


Gain (dB, dipole) 


‘Spacing (wavelength) 

Fig. 6 -Power gain versus boom length for a 

three element Quad. (Data derived by 
K6WG.) 


Pendergast. "What spacing does this 
array have between elements?” 

“Ten inches”, | replied. “That works 
Out to about ten feet on 20 meters. So a 
four element Quad of this design would 
have a 30 foot boom. . .” 

“That's right, if you merely scale up 
the design", remarked my friend. “How- 


ever, you are cutting the number of 
elements down from a total of eight in 
one Delta Quad for 2 meters to four for a 
similar 20 meter design. Would the ele- 
ment spacing change when you drop 
from eight to four elements?” 

“I'm not sure”, 


| replied. “You would 


(M2 we Wr FO os 2010" o 


Fig. 7 = Antenna dimensions for K6WG's multi-element Quad design. 


be interested in some data also pub- 
lished in Worldradio News. This is a 
Quad article by Cliff, WOMBP. It con- 
cerns the construction of a four-bay 
Quad for 2 meter work by WBOTEQ and 
himself. Fig. 8 is a good shot of Terry, 
WBOTEQ atop the mast, with the Quad 
just over his head. 

“Now, the interesting point is that this 
is an array of Delta Quads. | can’t see 
that there is any great difference be- 
tween the operation of a Delta Quad ora 
Square Quad. | would think that results 
achieved with one could be duplicated 
with the other. But I'm not sure on that 
point. I've seen enough unusual things 
happen in the world of antennas that 
nothing surprises me anymore. 

“In a note to me, Cliff and Terry say; 
‘For reasons not entirely clear, Quad 
elements can be effectively spaced 
closer together on a boom than Yagi 
elements, possibly because the Quad 
element is low-Q and permits closer 
coupling. On long boom antennas, ad- 
ding elements to a Quad seems to pro- 
duce less gain than adding Yagi ele- 
ments, again probably due to the higher 
Q of Yagi elements. But the Quad-Delta 
design is hard to beat on a short boom 
antenna.” 


“This makes my head whirl", admitted 


have to work that one out on an antenna 
measuring range”. 

“Well, here's the information on this 
Delta-Four Super Quad, Each beam is 
built on a six foot boom made of 1-%"" 
diameter aluminum tubing. The in- 
cluded angle of the Delta at the boom is 


Fig. 8 — A four-bay Delta Quad built by 
WBOTEQ and WOMBP. Terry, WBOTEQ atop 
the tower. A total of 32 elements in this array. 
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75 degrees. The V-arms are each two 
pieces of aluminum tubing. One is 
Y2-inch in diameter and it telescopes into 
a %-inch diameter length. Both pieces 
are 15” long. The arms are heliarced to 
an aluminum boom gripper made of 
2-inch diameter tubing, 2 inches long, 
split to make an open ring that slides 
over the boom. It is held in position with 
radiator hose clamps. Number 14 wire 
completes the loop, attached by bolts 
and flat washers to holes drilled in the 
tubing ends 

“The Deltas are horizontally spaced 
92 inches apart, with vertical stacking 
spaced 68 inches between upper and 
lower stacking booms—all spacings 
measured center-to-center” 

| handed Pendergast a small chart 
(fig. 9). “These are the element dimen- 
sions. By the way, | mis-spoke. The 
spacing from the reflector to the driven 
element is 9-¥2 inches, not 10 inches 

“How is each antenna array driven?", 
asked Pendergast. He took out his labo- 
ratory notebook and prepared to copy 
the drawings in it 

“Each array has a gamma match on it 
The match is a Y-inch diameter rod, 7 
inches long, spaced %-inch from the 
driven element. It has a Y4 inch copper 
rod inserted inside it. This rod is about 4 
inches long and is soldered to a short 


Element Rod Rod 

Reflector 25⁄4" 25⁄4” 
Driven 24%" 24%" 
Dir. #1 23%6"" 23%6"" 
Dir. #2 23%" 23%" 
Dir. #3 23%" 23%2"" 
Dir. #4 23716" 237h6" 
Dir. #5 23%” 23%" 
Dir. #6 23%" 23%" 
Wire Space Total 
31%" ter 83" 

30%” Li 80” 

39%" 1 77%" 
295%" Kr 77%" 
29%" Flas 77¥2"" 
29%" ae 77%" 
29%" tie 774" 
29%" ni 77%” 


Fig. 9 — Element dimensions for the 2 meter 
Delta Quad array. 


wire which is in turn soldered to the 
center of the coaxial receptacle. The 
insulating material between the two 
tubes is a valve stem of the water closet 
mechanism on a toilet". 

“A distinct touch”, murmured Pen- 
dergast, as he sketched the design in 
his notebook. 

“The phasing harness between the 
two upper or two lower Quads is 66 
inches of 75 ohm Belden 8238 coaxial 


Presenting 
THE A.R.O. UNITY RING 4 


The unique, one of a kind, personalized 
“A.R.O. UNITY RING”. 
Your call letters. Your identity. 
Made just for you. 
Group III, three Amateur Radio Operators, WB2LCJ, WB2LCK and 


WB2LHC designed this magnificent 10 Karat Gold ring, because we have 
the same interests and taste that you do. The “A.R.O, UNITY RING” is 
so recognizable for its quality and design that it is the perfect symbol for 
the great and proud fraternity of Amateur Radio Operators. We invite 
you to QSL for full color brochure and complimentary ring sizer. 


= CS 


No Obligation Copyright 1977 


Group III Sales Co 
Dept. 31 P.O. Box 259 
Little Neck, N.Y. 11362 


CIRCLE 22 ON READER SERVICE CARD 


line run to the “T-fitting” from each 
Quad, with upper and lower pairs, con- 
nected by 40 inches of the same line to 
the center “T” of the array” 

“The whole thing sounds great", 
exclaimed my friend. “I'd really like to 
get some more information on it” 

“Well, | may be wrong, but | under- 
stand if you send 50¢ to cover postage 
and mailing, you can get additional in- 
formation on the Delta Four Quad from 
the Sand Hills Amateur Radio Club, Box 
811, Garden City, KS 67846. It looks like 
a very interesting antenna design 

| pointed to the KEWG Quad material 
“This is a classic case of two separate 
antenna investigations. Each had a dif- 
ferent goal and used a different method 
of approach to the problem. And each 
one came up with a different answer 

“That's what makes antenna experi- 
menting so interesting. There's not 
much the amateur can build these days 
unless he wants to go the solid-state, 
circuit board route. But as far as anten- 
nas go, the sky's the limit. All that is 
required is some space in the back yard, 
some wire, tubing and cable and a good 
s.w.r, meter. One of these days, we'll 
have some definitive answers as to 
Quad spacing and gain. The two de- 
signs shown here are a good step in the 
right direction” 


Get the most 
from 
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With the Omega-t Antenna Noise Bridge 
you can test for resonant frequency and 
impedance... adjust and retest... until your 
antenna performs at its optimum. Use 
the Noise Bridge to trim RF lines for best 
performance, too. 

This patented design uses your sensi- 
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performing more expensive test equipments. 

Reduce power loss due to mismatch — 
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Prendergast opened the door to the re- 
frigerator and removed a Life Support 
System. He expertly popped the lid and 


took a long , refreshing drink from the 
frosty can. 
“Ahl”, he said. “Just the thing for 


these hot days!” 

“Since when have you been drinking 
Rocky Mountain Cool-Aid?", | asked en- 
joying the broad smile on his face. 

“Any port in a storm’, he replied. 
“That's all you had in the box. Regard- 
less of the name, it tastes great when its 
free!” 

“Have another one”, | responded.” 
I'm on a diet. And we still have a pile of 
letters to read that arrived during my 
vacation" 

Pendergast reached out and speared 
a letter with a screwdriver blade. "All 
tight", he said, “Here's the first one. And 
it is from Don, KSDUT, in Fort Worth, 
Texas. Don says that activity is at an 
all-time high in “Cow Town.” Bob, 
W5MOK, has put up a seven element 
Quad on a 62 foot long boom. And Luke 
WS5VGE, is running experiments on an 
eight element Quad on a 58 foot boom. 


48 Campbell Lane, Menlo Park, CA 94025. 


Fig. 1 - The block-buster antenna at KP4AF. 

It consists of two five element Yagi beams, 

collinear, with 55 foot spacing between the 

booms. The antennais 155feetin the air, atop 

a 3,000 foot high hill in Puerto Rico. Anybody 

working Pedro can attest to the remarkable 
signal from this fine antenna. 
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Fig. 2- The new KLM vertical antenna for 80, 

40 and 15 meters features broadband re- 

sponse. Antenna is freestanding and re- 
quires only a modest base to support it. 


And he's planning to put eleven ele- 
ments on 10 meters on the same boom 
Hmm-m-m! No wonder Don calls Fort 
Worth the Monster Quad Capital of the 
world!” 

“Well, | must admit they have a lot 
going for them. However, they aren't the 
only peanuts on the shelf. When | was in 
Hawaii last spring | heard the fantastic 
signal of Pedro, KP4RF, in Puerto Rico. 

“Japan is a pretty tough place to work 
from Puerto Rico, but KP4RF had a tre- 
mendous pile-up of JA stations calling 
him. | ran across the pile-up by accident 
and it sounded like a beehive, and it 
was pinning the meter of my receiver. 
Then KP4RF came on with his block- 
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buster antenna and really blew the fre- 
quency clean! A very impressive an- 
tenna (fig. 1). 

“It is composed of two five element 
Yagi beams, collinear, with 55 feet spac- 
ing between the booms. The antenna is 
155 feet high in the air, atop a 3,000 foot 
high hill near the sea” 

“How much gain would KP4RF get 
from a big beam like that?”, asked my 
friend as he sipped his brew. 

"Well, | would guess each beam pro- 

vides a power gain of about 10,5 de- 
cibels over a dipole. And Pedro proba- 
bly picks up about 2.5 decibels from the 
stacking arrangement. That makes the 
total power gain about 13 decibels over 
a dipole. And that's a /ot of gain on 20 
meters, Add the excellent location to 
Jbel} 
"And don't forget the KP4 call, too", 
exclaimed Pendergast. "A KP4 call is 
worth at least six decibels in a pile-up, 
Maybe more”. 

| reached over and took a quick drink 
from Pendergast’s can 

“Right”, | said." The signal report in- 
creases with the rarity of the DX call, A 
new country, with a signal just out of the 
noise level rates at least an S-8 report- 
possibly S-9. And, of course, no DX 
station worth his QSL card ever gets 
worse than an S-7, regardless of how 
loud he really is". 

"True", admitted Pendergast, as he 
picked up the next letter. “But KP4RF 
and the boys in “Cow Town" are going to 
have to watch out. Here's a note from 
Frank, W6KPC. And Frank is putting up 
the ultimate block-buster for 20 meters, 
I'm sure. Imagine a 200 foot self- 
supporting tower, with the top 100 feet 
rotatable. And imagine two six element 
be collinear, at the top. Pretty much like 
the arrangement that Pedro, KP4RF, 
has. And imagine two more six element 
beams at the 100 foot level—all four 
beams supported by the rotatable sec- 
tion of the tower! That makes 24 elements 
on 20 meters! That should be good for a 
power gain of at least 16 to 17 decibels! 
Wow! It shatters the mind!" 
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140'6" per side 
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linsutating 


Coaxial line to 
transmitter 


Fig. 3- The "Merry-Go-Round" Quad loop of 

W9LZX. Only 140 feet on a side, the antenna 

works on all bands, 80 through 10 meters. 

Antenna is fed with a 4-to-1 balun and a 
coaxial line. 


“| hope to get some pictures of this 
beast”, | admitted. “Surely it must be the 
winner in the race for domination of the 
frequency on 20 meters”, 

“Let's come back down to earth”, 
suggested Pendergast. "Sure, it’s a lot 
of fun to talk about big beams, but what 
about the fella on a city lot? With little 
cash in his pocket? What does he do 
about it?” 

“There is plenty of DX to be worked 
with a dipole or a ground plane", | re- 
plied. “The ionosphere is a great leveler 
of signals. The fellow with a modest 
antenna may not be first in line when the 
new country comes on the air, but he 
seems to get there just the same”. 

"Yes", replied Pendergast. “The Clip- 
perton Island gang worked over twelve 
thousand stations, and I’m sure not all of 
them had monster beams” 

“Still up-tight because you didn't work 
Clipperton?", | asked. 

Pendergast smiled. “Yes, but not so 
much now. Time heals all wounds, and 
l'm sure that somebody will go there 
again in the next 20 years. So, all | can 
Say is wait until next time”. 

“That's a good mental attitude”, | re- 
plied. “But, just the same, you are right. 
The ionosphere can lend a helping hand 
to the QRP DKer, or the DXer with a 
modest antenna. A few weeks ago | 


Coaxial line to 
transmitter 


Jumper all radials at top 


Good insulator 


Fig. 4 - The K6WG “inverted vertical” an- 
tenna for 40 or 80 meters is an upside down 
ground plane, fed at the apex. 
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pulled out all my foreign QSL cards and 
looked them over. Almost 60 percent of 
the foreign DX stations used ground 
plane antennas. And some of those sig- 
nals were loud! So don't look down your 
nose at the vertical antenna” 

1 reached in the drawer at the operat- 
ing desk and brought out a drawing (fig. 
2). "Here's a very interesting vertical 
antenna designed for operation on 80, 
40 and 15 meters. Itis freestanding, has 
very low wind resistance and requires 
only a modest base to support it. 

“Bandwidth is excellent. Eighty meter 
coverage from 3.8 MHz. to 4.0 MHz. is 
achieved with an s.w.r. of less than 1.5- 
to-1. And on 40 meters, the whole band 
is covered with an s.w.r. of less than 
1.8-to-1, And on 15 meters, the whole 
band is covered with an s.w.r. of less 
than 1,5-to-1. Now, that’s good news for 
the fellows using solid-state amplifiers 
which are very sensitive to the s.w.r. of 
the antenna circuit. 


“Basically, the antenna is composed 
of two separate verticals: one for 80 
meters and one for 40 and 15 meters. 
The physical arrangement of the tower 
legs makes for a rather wideband affair. 
Ultimate operation, of course, is deter- 
mined by the radial system. A minimum 
of three radials for each band is 
suggested. This particular antenna (a 
Prototype) uses three 80 meter radiais 
and nine 40 meter radials. An additional 
six radials were used for 15 meters”. 

“Interesting”, remarked my friend. 
“What is the construction of this an- 
tenna. And who makes it?” 

“Two-inch irrigation tubing is used for 
the lower portion of the antenna—the 
tower", | explained. “The top section is 
made of telescoping tubing, 1-¥2 inches 
down to 3 inch at the tip. The prototype 
used surplus G-10 fiberglass material as 
an insulator. The center insulator should 
be high quality as rather high r.f. voltage 
exists at this point. The base insulator 
isn't so critical, And, for your information, 
the antenna will be marketed by KLM 
Electronics, | believe". 

“It looks like a great antenna for the 
fella with restricted space”, remarked 
Pendergast, as he made a drawing of 
the antenna in his notebook. 

“Here's another interesting antenna”, 
| remarked. “My old friend, Clarence 
Moore, W9LZX, the inventor of the Quad 
antenna is at it again (fig, 3). He calls this 
his “Merry-Go-Round” Quad. Basically, 
it is a very large, horizontal Quad loop 
measuring 562 feet in circumference. 
That amounts to 140 feet six inches on a 
side. The wire is parallel to the surface of 
the ground and about 22 feet in the air. It 
is fed in the middle of one side with a 
coaxial line. 

“Because of the relatively large size of 
the loop, the antenna has a broadband 
response that is very useful. The s.w.r. 
on 80 meters is about 1.4-to-1 at 3.5 


MHz., rising to about 2-to-1 at 4.0 MHz. 
And on 40, 20, 15 and 10 meters the 
s.w.f, is less than 1.5-to-1 across the 
whole band. Clarence is working on a 
simple network to make the antenna 
work on 160 meters, too. Right now, with 
these dimensions it is resonant at 1787 
kHz., which is a little low for anything 
except the low end of the 160 meter 
band” 

“This looks like the universal, all-band 
antenna”, remarked Pendergast. “Is 
there any useful information about di- 
rectivity?” 

“Too early to tell", | replied, “It has 
only been up for a short time, but W9LZX 
reports good results, on working casual 
DX on all bands. Hopefully, we'll know 
more as time goes on, It is a very simple 
antenna to erect. 

“The antenna is fed with a 4-to-1 ba- 
lun. And that's all there is to it”, | con- 
cluded, 

“Have you seen the simple antenna 
that Keith, K6WG, is using on 40 me- 
ters?", asked Pendergast as he drew a 
sketch in my log book (fig. 4). Keith has 
done a lot of experimental antenna work 
and he has found this “inverted vertical” 
antenna to work well for either 80 or 40 
meters. Basically, it is an upside-down 
ground plane, The radial system is a 
half-wavelength long tip-to-tip, which 
you can look at as two (or more) one- 
quarter wave radials. The radiator is a 
quarter-wave wire that drops down from 
the center of the radials. It is fed at the 
top. 


“The antenna is built around a 33-foot 
TV slip-up mast. The mast is guyed by 
four wires, which are the radials. Each 
radial is a quarter-wavelength long. The 
feediine is taped to, and runs up one of 
the radial wires. The center conductor 
connects to the vertical section and the 
outer braid of the line is attached to the 
radials. So you see, it is an inverted 
ground plane, with the high current por- 
tion of the antenna at the top of the 
vertical wire, instead of at the bottom.” 

“That should reduce ground losses”, | 
admitted. “It looks like a good idea. | had 
a version of this idea once. It used two 
radials, in a line, and the vertical antenna 
was dropped down from the center 
point. | was in an apartment at the time 
and strung a half-wave wire across the 
building and then dropped the 
quarter-wave wire down at the center. | 
ran the coax cable out to the center 
point. The vertical radiator was actually 
below me, as it almost reached to the 
ground. But it worked fine; there's no law 
that says the ground plane has to be 
right-side up, or upside-down!" 

Interesting antennas such as these 
(and others) are described in W6SAI's 
handbook: Simple Low-Cost Wire An- 
tennas, available for $4.95 plus 50¢ 
postage from: Radio Publications, Inc., 
Box 149, Wilton, CT 06897. aay 


— 


“Wai, laddie-buck, you certainly 
seemed pleased with yourself these 
days", | remarked. Pendergast hummed 
happily to himself as he settled down in 
his purple imitation lamb’s wool operating 
chair and removed the imported tru-ste- 
reo earphones from his head. He draped 
the earphones carelessly over the edge 
of the table and calmly watched as they 
slipped to the tloor with a clatter. He 
yawned luxuriously and then said, “Yes. 
What fun to have ten meters open for DX 
once again! Have you been listening in 
these past few days?” 

"| certainly have", | replied. “The sun- 
Spot cycle is well on its way up by now” 

“What do you think the maximum value 
will be?”, Pendergast inquired anxiously, 
a slight frown sweeping across his hand- 
some features, “Last | heard the prognos- 
tication was for the cycle to peak out 
about 55 or 60" 

"No way", | said. “It is passing that 
estimate right now. From what | read in 
the tea leaves, | would think that it will 
peak out at about 150. That makes it just 
about an average cycle” 


48 Campbell Lane, Menlo Park, CA 
94025. 
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Fig. 2 — The “antenna tarm” at K3WX. 
Tony has a modest 160 foot tower at the 
side of his house which supports anten- 
nas for all bands between 80 meters and 
2 meters. There are stacked 20, 15 and 
10 meter beams in this view, plus assort- 
ed v.h.f. antennas atop the structure. 


Fig. 1 — The block-buster six element 20 meter Quad of W6MMA. Vern's quad is 
based upon the design of KEWG which was discussed in the July antenna column. 
Does the antenna work? You betcha! 
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“One-fifty", breathed Pendergast 
“That sounds like 10 meters will be good 
for another five or six years!!" 

“At least”, | replied. “There should be a 
lot of action on that band this winter. Are 
you going to join in the fun?” 

"I don’t know", admitted my friend. "I 
don't have a good 10 meter beam at this 
time”, He hesitated. “Any suggestions?" 

“Yes”, | replied. “The quickest and 
easies!—and cheapest—way to get on 
10 meters is to buy a three element Yagi 
for CB. You can get a real bargain in a 
three element CB antenna at many of the 
franchised CB stores. Then to move it in 
frequency from the 11 meter band to the 
10 meter band you merely trim six inches 
off the tip of each element 

“You mean, the overall length of each 
element will be a foot shorter than nor- 
mal?", asked Pendergast as he reached 
for his ever-present notebook, 

“That's right. That will drop the center 
frequency of the antenna to about 28.7 
MHz and you'll get good beam perfor- 
mance from 28.0 MHz up to about 29.4 
MHz. Don't worry about changing the 
spacing, or ihe matching system. Just 
trim the elements and you are in good 
shape, You can't beat that for a quick 
start on 10 meters”. 

Pendergast put his notebook aside 
and reached for a small pile of letters on 
the operating table. “Let's look over the 
mail-bag”, he said. “The first letter is from 
Vern, W6MMA. He encloses a snapshot 
of his six element Quad built on the 
K6WG design that was discussed in the 
July column (fig. 1). This 20 meter Quadis 
a real monster. Notice that the boom is 
double-guyed, that is it has a set of top 
guys, plus a set of intermediate guys on 
each side of the boom.” 

“A good idea,” | said. “Mos! amateurs 
tend to underestimate the force of the 
wing and you can get into trouble fast with 
a big Quad on a windy day. And how 
does it work? Well, just listen to WEMMA 
in a DX pile-up.” 

“That antenna should give the gang in 
*‘Cow-Town’ an inferiority complex. By the 
way, what have you heard from those 
Quad-builders KSDUT and K5JA?” 

“Not much,” | admitted. "I guess Don 
and John are too busy working DX to 
waste time letter writing.” 

Pendergast pulled a bulky envelope 
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out of the Wh: 


Ilooked at the p graphs 
antenna farm at K3WX, Tony. How do you 
like it? Fig. 2 shows the general situation 
Tony has a 160 foot tower at the side of his 
house. There are stacked 20, 15 and 10 


Fig. 3 — A closeup of the top of K3WX's 
tower. Note the ladder running up the 
side. Need exercise? How about a sprint 
up to the 160 foot platform? It looks as if 
there antennas for 6, 2 and 450 MHz at 
the tippy-top of the rotating mast. The 
rotator is on a platform a few feet below 
the top of the mast. 


the end of the 20r 


er beam and also ar 
neter, 2 el og-periodic bear 
strapped on at 85 foot level! 

That 80 meter beam looks interest 
ing," remarked Pendergast as he studied 
the photographs carefully (fig. 5) 


the tower (fig. 3) and anothe ap show- 
ing Tony climbing the ladder that runs to 
the top of the tower. And look at fig. 4! 
got an inverted-V for 40 meters on 


Fig. 4 — Here's K3WX on his way to the top. I'd get a nosebleed if | went that high! It 


pays to be young. 
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Fig. 5 — Another view of the K3WX 

antenna system. In this view Tony has 

added an inverted-V for 40 meters at the 

end of the 20 meter boom, plus a two 

element log-periodic antenna at the 85 
foot level for 80 meters. 


“Agreed. You can'ttell from the picture, 
but the elements are loaded to reduce 
overall length,” | replied. “Look at fig. 6. 
This is a shot of the end of one element 
showing the tapered winding on the fi- 
berglass pole. 

“And here's a picture of the 80 meter 
element mounting plate (fig. 7). You can 
see the center point of one of the ele- 
ments. Looks like quite a project, doesn't 
1". 

Pendergast frowned. | wonder how 
Tony copes with rust and corrosion with 
all that aluminum up in the air?” 

“He uses a compound especially pre- 
pared for aluminum-to-aluminum or alu- 
minum-to-copper joints (fig. 8). It's called 
NOALOX. It comes in a plastic bottle and 
you just smear some of the good on the 
mating pieces of metal before the joint is 
assembled. Tony picked it up in his local 
hardware store.” 


Fig. 6 —A tip of one 80 meter element at 

K3WX. A tapered winding is placed on a 

fiberglass pole to achieve end-loading. 
Winding is of copper strap. 


Fig. 7 — The center-point and support for 
an 80 meter element at K3WX. Note the 
heavy-duty construction. 


“Sounds great”, agreed my friend. 
“That stuff should be an asset in any 
ham’s shack”. 

| reached for the letters on the desk. 
“Observe the comments from Dave, 
W7TO. He's been using a short vertical 
antenna on 160 meters with a very small 
ground screen. He says he doesn't have 
room for a full set of 160 meter radials 
(who does?) and his solution to the prob- 
lem is a ground screen made of one-inch 
chicken wire mesh that is 18 feet on a 
side. His antenna is a 27 foot vertical, top- 
loaded by a 50 foot wire. Dave says that 
the ground screen appears to work as 
well as a previous installation that used 
1300 feet of radial wire, laid out like the 
spokes of a wheel in 70-foot lengths. With 
about 100 watts, he’s managed WAS plus 
several overseas contacts. He's very 
happy with the ground screen”. 

“Speaking of the 160 meters, do you 
remember the ‘160 meter beam’ antenna 


Fig. 8 — The 80 meter beam onits way up 
the tower, showing the center portion ofa 
driven element. Note the heavy heliax 
cables coming down the legs of the mast! 


of G3XAP that | discussed in the May 
column? No? Well, it was a top-loaded 
vertical with the loading wire sloping 
down towards the ground. Directivity was 
in the direction of the sloper. Well, the 
concept was tried independently at 
VE7BS and he described his antenna ina 
recent issue of Radio Communication, 
the fine magazine of the Radio Society of 
Great Britain. Bob started out with an 
end-fed inverted-V (fig. 9) and then found 
out that results on long paths of 1,000 to 
6,000 miles were improved by dropping 
the far end vertically, as shown in illustra- 
tion (b). The latest experimental antenna 
(c) is a sloping, center-fed dipole with 
both ends vertical, based on the theory 
that the current flowing in the same direc- 
tion in the vertical sections should make 
the antenna work like a pair of phased 
verticals. The whole idea is to get a low 
angle radiator without having to resort to 
a bunch of pesky radial wires” 


Fig. 9 — The zig-zag sloper antenna for 

160 meter DX work at VE7BS. The anten- 

nais designed to provide low-angle radi- 

ation without the necessity of laying out a 
lot of ground radial wires. 


“Interesting”, replied Pendergast, 
copying the drawing into his notebook. 
"And you can divide the dimensions by 
two and use the idea on 80 meters. That 
would make a nice, small antenna for DX 
work” 

"You can get a lot of mileage out of 
simple wire antennas,” | admitted. “Look 
at the Delta Loop that KSWR is using. 
Byron wrote it up in a recent issue of 
Worldradio News. Allitis is a loop 71 feet 
in length, or 23’9" on a side. It is an 
equilateral triangle, fed at the apex with a 
4-to-1 balun (fig. 10). The top is support- 
ed by a 25 foot TV push-up mast. The 
antenna works on 20, 15 and 10 meters. 
On 20 meters, the maximum s.w.r. is 
1.65-to-1, on 15 meters it is 2.4-1o-1 and 
on 10 meters itis nearly unity across most 
of the band. You can’t ask for a more 
simple tri-band DX antenna than this. 
Byron worked 62 countries in the first 
month the loop was up”. 

Pendergast tossed a green-covered 
magazine across the table to me. "Here's 
another neat idea that was in a recent 
issue of Radio Communication (fig. 11). 
This is a very simple, wire Yagi beam for 
40 meters. It can be supported from 30- 
foot high poles. Basically, it is an end- 
loaded beam using the horizontal sup- 
porting wires to provide capacitive end- 
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Fig. 10 — The simple Delta loop antenna 
at KSWR for use on 20, 15 and 10 meters. 


loading. Wide spacing is used, the over- 
all space between poles is about 100 
feet. The horizontal loading wires can be 
trimmed for best response. And, of 
course, a coaxial feed system can be 
used in place of the open-wire line” 
“Interesting”, | admitted. "The problem 
of erecting any kind of beam antenna for 
either 40 or 80 meters is formidable, and 
I'm always happy to see a new design’ 
“Come to think of it, you can do a lot of 
tricks with a support rope slung between 
two tie-points", said my friend. “For ex- 
ample, Bruce, WB9SXX, has a rope slung 
between two tall trees. He wanted to work 
west to Asia and east to Europe for his two 
favored directions. So he put up three 
Delta Loops for 20 meters. He made the 
inner loop a reflector and then fed each 


outer loop with a coaxial line. By choosing 
which loop he fed, he had a two element 
beam aimed either east or west. The 
unused loop doesn't seem to influence 
the other two active loops, Bruce is only 
using an Atlas 210X transceiver but has 
had a lot of luck on 20 meters with this 
simple, cheap beam antenna! 

"Simple—and nice”, | remarked. “And 
if any readers of this column have their 
pet antenna system, I'd be pleased to 
hear about it. Photographs are always 
welcome (black and white preferred) but 
even a simple pencil sketch will do. The 
last, new, interesting amateur antenna 
hasn't been built yet! 

“By the way", remarked my friend as he 
picked his earphones up from the floor, 
"How is your new antenna book doing? 


thought you'd never ask”, | replied. “It is 
Now in print. The title is The Radio Ama- 
teur Antenna Handbook. It is a fat 190 
Pages of good antenna dope for begin- 
ner and Old Timer alike. Do you want to 
know what Roy Neal, K6DUE, the famous 
Radio and TV News Correspondent has 
to say about it? Listen: ‘I've enjoyed build- 
ing and experimenting with antennas for 
many years. That's why | like this new 
book. It's full of ideas for every ham and 
let's face it in these days of high 

prices, antennas are the least expensive 
way of having a strong signal 

“Amen to that", said Pendergast 

Note: Bill Orr's new Handbook is pub- 
lished by Radio Publications, Inc., Box 
149, Wilton, CT. Price: $6.95 plus 50¢ for 
postage and handling 


| gave Pendergast a dazzling smile. “I 
Reflector Radiator Director 
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Fig. 1 — Short antenna tip beyond loading coil may be adjusted to move antenna resonance on 

15 meter band. Antenna provides superior operation on both 15 and 40 meters. (Metric 
dimensions in parenthesis) 


aE cls me. | didn’t know you had 
company”. | closed the door to Pender- 
gast's shack, but not too quickly to hear 
him call, “No, no! Come on in! | have a 
friend here | want you to meet”. | entered 
the room. Sitting beside Pendergast at 
the operating table was a young fellow 
that | did not know. He had dark hair, a 
small beard and a quick and humorous 
look about his eyes. Pendergast rose and 
said, “I'd like you to meet a new radio 
amateur. Bill, this is Doctor Livingston | 
Presume. He's a dentist and just received 
his Novice license” 

“Congratulations Doctor", | said shak- 
ing his hand. Doctor Presume grasped 
my hand and remarked, "You have been 
in Afghanistan, | see” 

"A good point, Doctor”, | replied. "And 
congratulations on your Novice ticket. 
Are you on the air yet?” 

“Call me Doctor Liv", said my new 
friend. “No, I'm not on the air yet, but | 


48 Campbell Lane, Menlo Park, CA 
94025. 


soon will be. | was just chatting with 
Pendergast and | hope to swindle him 
into helping me put up an antenna” 

Pendergast blushed with pride. “I'm 
always ready to help the humble begin- 
ner”, he remarked 

“Pendergast, | love your humility”, 1 
said. “What do you have in mind for the 
good Doctor Liv? 

“Well, 15 meters is jumping these days. 
And 40 meters is always good for a local 
rag-chew. So | think that he should put up 
an antenna that would work on both 
bands” 

“Agreed”, | replied. “What do you have 
in mind?” 

Pendergast thought a bit. “Well, how 
about a 40 meter dipole? 

“That's resonant at the third harmonic, 
which is 15 meters. If Doctor Liv put up a 
40 meter dipole, he could work both 
bands” 

| turned to the good Doctor. 
of a rig do you have?" 

“I just bought a Kamikaze-200. It’s the 


‘What kind 
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Fig. 2 — (A) Plot of s.w.r. on 40 meters. (B) Plot of s.w.r. on 15 meters. 


new all-solid-state rig", He replied. 

“Very nice”; | replied. “However, 
there’s one problem. Most of the new 
solid state jobs don't like to work into any 
antenna system that has a high value of 
swr. In fact, they protect themselves 
against high s.w.r. by a power reduction 
circuit. Thus: the higher the s.w.r, on the 
antenna, the less power output from the 
transmitter” 

Dr. Liv frowned. “What's that got to do 
with using a dipole on its third harmonic?” 
he asked 


3/a" aluminum tubing 


83" 
& 
it 
E 1” aluminum tubing 
ss 4 
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Fig. 3 — Vertical dipole for 10 meters. Shield 
of coax line is grounded to 1 inch tubing at 
center junction. Center conductor is attached 
to 3/8 inch whip. Insulating spacers hold 

coaxial line in center of lower section. 


“Simply this. Third harmonic reso- 
nance isn't quite three times the funda- 
mental frequency. Let's say you have a 
dipole that is cut to be resonant at 7.1 
MHZ. You might think the third harmonic 
resonance would be three times 7.1 or 
21.3 MHz. However, this is not the case. 
The third harmonic resonance actually 
turns out to be 21.8 MHz. This is far 
enough in frequency from the Novice 
band at21 MHz. to cause s.w.r. problems 
with some types of solid-state equipment 
And even some rigs that have tubes in the 
final amplifier (supposedly immune to 
high values of s.w.r. on the antenna sys- 
tem) might develop loading problems 
under such a condition” 
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“But | hear a fot of Novices on 15 
meters thal are using a 40 meter dipole”, 
protested Pendergast 
“Thal may beso”, | replied. “Butthere’s 
a better way of doing the job that will 
Provide operation on both 15 and 40 
meters with very low s.w.r. on the trans- 
| mission line” 
With a flourish Dr. Liv produced alarge, 
lined notebook. 
“tm taking your advice”, he said with a 
smile, “Here's the start ol my antenna 


who wrote it up in the March, 1977 issue 
of CQ-Ham Radio, the Japanese ama- 
teur publication Look atfig. 1. Thisis a 40 
meter dipole with one branch shortened 
and tuned to resonance with a‘loading 
coil, The coil. resonates the short side of 
the dipole to 40 meters ‘but it upsets the 
current distribution on 15 meters to per- 
mil antenna resonance to ocour at 21.2 
MHz. instead of-at 21.8 MHz. On 40 
“meters the-s.wir readings for this:anten- 
na are below 1.6-to-1 across the cw. 
band, rising to about 20-1 at 7.2’ MHz. 


ning less than 1.4-to-1 across the whole 
band”. 


"Very interesting“, said Dr. Liv -as he 
copied the drawing in his notebook. “Is 
there any adjustment to be made’ to the 
antenna?” 

“If you want to move the resonance 
| about at 40 meters, you tren or lengthen 

the short tip section after the coil”, | 

replied. “Otherwise, leave it as-itis™. 
“How dol piota s-w.r. curve tor this, or 
“any other antenna?” asked the Doctor as 

||, he wrote busily in his notebook. 

“All you need is an s:w:r meter", | 
feplied. “The little imported jobs that sell 

“for under twenty dollars are just-tine" 
f “ican wen’ teen ‘ollow- 
rate between the 
: dollar and the yen". observed Pender- 


“Igngth of the teediine, will atiectthes:w.r 
reading. The only thing that will affect the 

| Siw.r. reading are changes made to the 

antenna. If you find that transmitter tun- 
ing, or changes tothe transmission line 
affect the s.w.r. reading, then it is possi- 
ble that something is wrong with the's.w.r 
meter or else you are measuring some- 
thing else in addition to antenna param- 
eters” 


“I've heard from other Novices that you 
can change s.w.r reading by Changing 
the length of the coaxial transmission 
line", observed Dr. Liv. 

“You can change your transmitter 
loading by changing line length’, | re- 
plied. “In fact, some fellows do just that. 
They cut short extension pieces of trans- 
mission line of various lengths and splice 
them to the main transmission ine, thus 


On 21 MHZ. the swr. is quite flat, run= 


changing the overall length of line be- 
tween the transmitter and the antenna. 
And sometimes they find that a certain 
length of line loads the transmitter better 
than other lengths. This is very true, and it 
is agood technique to keep in the back of 
your mind when you run into loading 
problems. It is a quick and dirty means to 
load a transmitter that is working into a 
line having a high value of s.w.r, on it, But 
this sneaky trick doesn't change the val- 
ue of the s.w.r. on the line, it merely 
changes the conditions offoading for the 
transmitter. If you are lucky, and hit the 
fight line length. the transmitter may load 
up, regardless of the swr. value. Now, 
that’s not to be taken as a blanket state- 
ment! I'm only talking about reasonable 
values of s.w.r., say. less than 240-1, If 
you have a really high value of s.w.r. on 
the line, all'bets are off and my statement 
is non-operative” 


“That’stunt doesn\tahways work”, said 
Pendergast. It.usually works with tube- 


you make up a graph. The s.w.r. mea- 
surements fall along the Y-axis and the 
frequency falls along the X-axis. Look at 
fig. 2. This is a plot of the s.w.r. measure- 
ments made for this Japanese antenna 
across the 40 meter band. Measure- 
ments were taken at 7.0, 7.05, 7.1, 7.15 
and 7.2 MHz. Note that the curve is 
smooth and symmetrical, And note that 
the lowest value of sam. falls between 
‘two of the measuring points”. 
peered at the curve. “It 
Jooks to me as if the frequency of lowest 
siwr. is about 7:075 MHz". ‘he an- 
nounced 
“That's right”, | replied. “And if you 
went back and made another measure- 
= at 7,075 MHz., that would verify this 


“1 produced a second curve. “Here's 
the s:w.r. measurement of the same an- 
tennaon the 15 meter band. Points were 
plotted every 100'kHz, Note how. broad 
the s.w:r. Cunve-is. This-is normal for an 


Siwr. on it. And it is helpful with solid- 
State output stages, too: But many times it 
won'twork ona solid-state rig, or if it does 
permit proper loading, the s.w.r-is still too. 


fooking for the “lucky” ‘line 
may not exist!” 
can you do about it?”, | 


new Kanikaze-200. He thumbed rapidly 
‘through it and said. “Yes, ‘here itis) it 


aground plane antenna: The report sum- 
states that with an s.w.r of 1\5-to-1. the: 


marized'this fact by stating thatanelevat- 


Doctor: 
Liv. “Do you"have: sprees example?” 
“Look al the antenna in fig. 3", | replied. 
"This simple antenna\provides more than 
3 dB gain at low radiation angles than a 
ground plane with 40 radials mounted an 
equivalent height—seventeen feet— 
above ground. Now this is a simple an- 
tenna for 10 meters. And the dimensions 
can be scaled up for other bands, too” 
“How do you feed this antenna?”, 
asked Doctor Liv as he drew a picture of 
the vertical dipole in his notebook with a 
delicate touch 
“Well, if | was doing it, | would bring the 
coaxial line down inside the lower section 
of the dipole. It is easy to make spacers 
Out of wood, or some insulating material, 
to space the coax right down the center of 
the tubing. That will prevent the field of 
the antenna from screwing up the proper 


“That's right”, | replied: “And this 
brings us back to the question you asked 
about running an s.w.r, curve for a:given: 
antenna. Let's take the antenna shown in 
fig. 1. 

“You run an s.w.r. curve by measuring 
the s.w.t. at various points across the 
band. The s.w.r. meter instruction manual 
tells you how to make an s.w.t. measure- 
Ment so | won't insult your intelligence by 
repeating that. It is common practice to 
make a measurement of s.w.r. every 50 
kHz, Starting at one end of the band and 
going to the other. On 10 meters, whichis 
a rather wide band, the measurements 
may be made every 100 kHz. to save 
time. 

“Write down the measuring frequency 
and also the s.w.r. reading. Then when 
you have gone across the whole band, 


function of the coaxial line 

"Simple enough”, said Pendergast 
there any magic height that th 
dipole should be mounted above 
The report had many charts of angle 
versus height of the dipole 
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k was very quiet outside as the falling 
snow masked the distant sounds of an 
occasional atuomobile crunching 
along the street. Inside the house, the 
three friends sat around the fire, nurs- 
ing their drinks. The clock had just 
struck two in the morning. 

Twenty meters had been excellent 
up to sunset and forty meters had 
been very good; there were plenty of 
Asian signals coming in very strong in 
spite of the annoying broadcast 
signals and jammers that infested the 
band. About midnight the activity 
dropped off and by one o'clock the sta- 
tion had been secured. The lure of the 
log fire and conversation, however, 
precluded anybody from leaving soon. 

After the long pause, during which 
each was occupied with his own 
thoughts, one of the amateurs, Dr. Liv- 
ingston |. Presume, spoke, ‘Well, 1979 
is only a few days away. How do you 
think DX conditions will be during the 
coming year?” 

Pendergast shifted comfortably in 
his chair. “From what | read and hear 
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Fig. 1 - Six meter ground piane con- 
nect radial wires to braid of coax. 
Connect vertical antenna to center 


conductor of coax. Radials lie in 

horizontal plane. Radials may be 

made of insulated wire, or of light 
aluminum tubing or rod. 


it seems as if things are going to be 
pretty good. The sunspot cycle is 
predicted to hit a maximum of about 
115 or 120, probably during the end of 
1979 or the beginning of 1980. And 10 
meters had been excellent this fall. I'm 
looking forward to a great DX season 
this coming spring.” 

Doctor Livingston turned to me. 
“What do you think?", he asked as he 
sipped his drink. | reached behind me 
and picked up a piece of paper from 
the operating table. 

“Look at this", | replied. “Here's an 
article | saved from the September, 
1978 issue of Sky and Telescope 
magazine. It was in the “News Notes” 
section. It is entitled, “Forecasting the 
Next Sunspot Maximum” and reports 
on the forecast made by R.P. Kane, 
who is at the World Data Center-A for 
Solar-Terrestrial Physics, Boulder, Col- 
orado. He bases his forecasts and 
predictions upon the fact that the 
amount of disturbance of the 
geomagnetic field is a good indicator 
of the properties of the following 
sunspot maximum. 

“The earth's magnetic field is con- 
stantly undergoing slight changes 
which are described in terms of the in- 
dex number, K, in three hour intervals. 

“A short time ago, the French 
geophysicist Mayaud had the clever 
idea of combining K numbers obtain- 
ed simultaneously by observers at op- 
posite points on the earth's surface to 
derive a new index number called aa. 
The number aa has the advantage of 
cancelling out the diurnal and annual 
changes in K. And, when the yearly 
mean values of aa are taken, the cor- 
relation is very good with respect to 
the sunspot cycle over the past 100 


| years. 


“Dr. Kane has run this correlation 
and he predicts that the maximum an- 
nual sunspot number will be about 
206. Taking into account the spread 
in the correlation, he predicts there is 
a 66-percent chance that the actual 
value will range between 160 and 250. 
Further, he predicts the maximum 
will fall near the end of this year: 
1979. He wrote of his summaries in 
Nature magazine”. 

“A sunspot maximum of about two 
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hundred and fifty!”, exclaimed 
Pendergast excitedly, as he nearly 
upset his drink. “Think what that will 
mean! The last great sunspot cycle 
peak in 1958 only hit about two hun- 
dred. | remember that one! The MUF 
was above the six meter band. six 
meters sounded like twenty meters! | 
had a little four element Yagi and 
worked all continents on six meters 
except Asia. And plenty of the six 
meter DXers on the West Coast work- 
ed into Japan. Many of the DX signals 
were so loud that they completely 
blocked my receiver!” 

Dr. Livingston turned to me. “That 
was before my time”, he said. “Was it 
really like that?” 

“It was", | replied. “I remember | had 
a war-surplus Hammarlund SP-600JX 
receiver on the bench for alignment. | 
had a clip-lead connected to it for an 
antenna so | could hear my signal 
generator. | started to line up the six 
meter range when | experienced in- 
terference that blocked out the signal 
generator. When the interfering signal 
signed, it was an amateur in Argen- 


4'4" vertical antenna 


4'7” radial system 


Fig. 2 - Small coil connected between 
base of vertical antenna and radial 
system provides simple matching 
device to achieve very low s.w.r. on 
coax transmission line. Start with six 
turns, one inch in diameter and two 
inches long. Monitor s.w.r. on line and 
reduce coil turns to achieve lowest s.w.r. 
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Fig. 3 — Top view of 6 meter beam as 
built from parts of CB Yagi antenna. 
Mechanical details not shown because of 
differences in purchased antennas. Some 
CB antennas are fed at F-F if driven ele- 
ment /s split and insulated from boom. 
See various antenna handbooks for 
other feed systems. If CB antenna has a 
gamma match system, for example. di- 
mentions may be reduced by 40% to al- 
low adjustment to six meters. The 
match is tuned for lowest s.w.r. value on 
transmission line at 50,1 MHz, 


tina! He was louder than my own 
signal generator. 

“Last spring and fall the six meter 
band was full of double-hop, sporadic- 
E DX signals. Plenty of cross- 
continental DX, plus openings to 
Hawaii and the Central American area. 
And now, with the support of the rising 
sunspot cycle, six meters is going to 
be even more of a DX band”. 

“Well, how about an antenna. What 
do you recommend?”, asked Doctor 
Livingston as he opened his notebook 
to a blank page. 

Pendergast spoke up. “If you just 
want to have some good fun and don't 
take yourself too seriously, a good 
ground plane antenna will provide 
plenty of contacts (fig. 1). Best of all, it 
is quite unobtrusive. The easiest way 
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Fig. 4— AVANTI mobile whip antenna 

makes use of window glass as dielectric 

of capacitor which couples two tuned 

circuits. No holes need be drilled in 

body of vehicle when this unique anten- 
na is used. 


to.build one is to buy a cheap CB 
ground plane for 11 meters and cut it 
down to size. The vertical radiator 
should be only 46” high. And each 
radial is only 4'7” long. 

“The feed-point of the ground plane 
is about 35 ohms. You can feed it 
directly with a 50 ohm line if you don’t 
mind a slight s.w.r. on the line. It will 
be about 1.4-to-1 resonance, rising 
gradually off-resonance to about 2-to-1 
at 52 MHz. Lowest s.w.r. will be close 
to 50.0 MHz. as this antenna is cut for 
the low end of the band”. 

“There are several ways you can 
lower the s.w.r., if you wish”, | remark- 
ed. “You can reduce the length of the 
radiator to 4'4” and then place a small 
coil across the feedpoint, in parallel 
with the coaxial line. Watch the s.w.r. 
on the line and then adjust the number 
of turns in the coil for the lowest value 
of s.w.r. at your pet frequency. This is 
very easy to do”. 


“An easier scheme is merely to 
droop the radials downward”, ex- 
claimed Pendergast. “If the radials 
droop down at about a 45 degree 
angle, they tend to radiate a bit. This 
raises the feed point impedance of 
the antenna to close to 50 ohms. And 
you don’t have to fiddle with a mat- 
ching coil". 

“Either idea is OK", | said. “But if 
you really want to have a good signal 
on six meters, | recommend a beam 
antenna. And the simplest beam to 
get working is a Yagi. Again, | recom- 
mend that you buy a CB Yagi anten- 
na, They are very inexpensive. Mount the 
beam horizontally instead of vertically. 
Since the spacing is quite wide, the 
antenna dimensions will be relatively 
noncritical and the beam will provide 
you with good gain. Cut the director to 
8'8”, the driven element to 9'2” and the 
reflector to 9'9”. That will give you 
good gain and good front-to-back 
ratio”. 

“How about a matching system?", 
asked Doctor Livingston as he drew a 
graceful picture of the beam antenna 
in his notebook. 

“Well, I'd use the same technique 
that we discussed for the ground 
antenna. That is, reduce the overall 
length of the driven element about two 
inches (an inch shorter at each tip) and 
place a matching coil across the feed- 
point. The 50 ohm coaxial line is con- 
nected directly across the feedpoint”. 

“No balun?", asked Doctor Liv- 
ingston, arching his eyebrows. 

“I'd use a compromise balun”, | 
replied. “Just wrap the coaxial line in- 
to a coil. About three turns, eight to 
ten inches in diameter will do the job. 
It is not wise to make the coil too 
small in diameter or else the inner 
coax conductor might cold flow and 


short out to the outer braid. Wrap the 
coil with a bit of tape and suspend it 
parallel to the boom. This simple in- 
ductor will choke off any antenna cur- 
rent flowing on the outside of the 
coaxial line. Don't forget to drop the 
line down vertically beneath the beam. 
A lot of fellows get into trouble 
because their transmission line runs 
parallel to the antenna elements. This 
Produces coupling between the anten- 
na and the outside shield of the coax- 
ial line and cancels out the isolating 
effect of the balun. Best to run the line 
down the mast to the ground level and 
then bring it across to the station. 


“To improve the match, measure the 
s.w.r. at your favorite operating fre- 
quency and adjust the number of turns 
in the antenna matching coil for the 
lowest value of s.w.r. The antenna is 
cut to 50.1 MHz., so tests should be 
run at, or near, that frequency". 


Pendergast looked at his watch 
and executed a jaw-splitting yawn. 

“After two a.m.", he said. 
“Anything else of interest before | run 
along?” 

“One more item", | replied. “Look 
at this diagram of a new and interesting 
mobile antenna by Avanti. It should be 
of great interest to amateurs. In fact, | 
hope the manufacturer will make a 10 
meter version of it. 


“You'll note the antenna is mounted 
to the glass window of the vehicle. 
There's no physical connection bet- 
ween the antenna on the outside of 
the car and the transmission line on 
the inside of the car. No cable passes 
through the body of the car. 

“The antenna is attached to the 
glass with a special epoxy. And it can 
be removed very easily. On the inside 
of the glass, opposite the antenna, is 
the matching unit. 

“This arrangement comprises two 
tuned circuits, capacity coupled to 
each other through the glass, which 
acts as the dielectric in a capacitor. 
Resonance is established by adjust- 
ment of the parallel-tuned circuit 
located within the body of the vehicle. 

“The antenna is a half-wave loaded 
whip composed of about 1000 turns 
wound in a fiberglass rod, It is voltage- 
fed at the bottom and a small 
capacitor adjusts the impedance 
match. The whip presents an inductive 
impedance at the base which is com- 
pensated by the small capacitor. And 
the glass of the window acts as the 
coupling capacitor”. 

“That's pretty classy", observed 
Doctor Livingston as he studied the 
sketch. I'd bet that the CB antenna 
could be jiggered up into the 10 meter 
band. And | like the idea of | 


the antenna to the window! 
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Antennas 


Design, construction, fact, and even some fiction 


Pendergast and Doctor Livingston I. 
Presume caught me at my desk look- 
ing over the morning mail. They drop- 
ped their jackets on the operating 
table and slowly started to thaw out. It 
was bitter cold outside. The windows 
were frosted over and when my two 
friends opened the door to the shack a 
scimitar of icy air slashed across the 
desk, whisking some of the mail to the 
floor. 

| bent down to pick the letters up as 
Pendergast asked, “Any good DX QSL 
cards in the mail?” 

“No, but there are plenty of bills”, | 
replied. 

“Always pay your Doctor's bill 
first", suggested Doctor Liv. 

“I should adopt the Chinese method 
and only pay doctor's bills when | am 
healthy and stop paying them when | 
am ill”, | responded. 

Doctor Liv ignored the thrust and 
picked up a letter. “Hey”, he said, 
"Here's a note from that well-known 
DXer Dick, W3GNQ. What’s he got to 
say?” 


*48 Campbell Lane, Menlo Park, CA 
94025 


Fig. 1 - The W3GNQ loop antenna for 
40 and 80 meters. The 75 ohm line is 
Amphenol 214-023 or equivalent. It is 
an electrical quarter-wave length for 
40 meters (48'6"). Open wire line is 


home-made using 4” ceramic 
spreaders. Antenna wire size is 
number 12 solid copper. 


25 
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Fig. 2 - Plot of the W3GNQ Quad loop 
for 80 meter operation. 


There were some drawings in the 
envelope. “This is a picture of W6TC 
Quad loop at W3GNQ””, | replied. “Dick 
has modified it a bit to use it on both 
80 and 40 meters (fig. 1). He made the 
loop a mite bit smaller than normal 
and fed it with a short, open wire 
transmission line. Then, the bottom of 
the line is fed with a 40 meter quarter- 
wave section of heavy-duty 75 ohm 
transmission line. Finally, a 50 ohm 
coaxial line runs to the station”. 

“It looks as if the loop is slightly 
shorter than a wavelength in cir- 
cumference on 80 meters", said 
Pendergast, as he slowly removed his 
gloves and held his hands towards the 
fire. 

"That’s right”, | replied. “This loop 
is 243’ in circumference. But the open 
wire line is 20 feet long. That adds 40 
more feet of wire, so the total amount 
of wire in the antenna system comes 
out to be 283 feet. That's slightly 
longer than a wavelength at 80 meters, 
but the overall length is annulled a bit 
because some of the wire is in the 
transmission line. In any event the 
system is resonant at about 3650 kHz. 
As you can see from Fig. 2, the band- 
width of this loop is very good on 80 
meters. 

“How about 40 meters? That's my 
favorite band”, said Doctor Liv. He had 
made himself at home and was pour- 
ing himself a glass of good California 
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white wine from a bottle 
refrigerator. 

“The antenna works on 40 meters, 
just as well as it does on 80 meters”, | 
replied. “The SWR plot for 40 meters is 
shown in fig. 3. The s.w.r. is very low 
across the whole band. The frequency 
of minimum s.w.r. is about 7.2 MHz. 
Note that on 40 meters, there’s a 
quarter-wave matching section made 
of 75 ohm heavy-duty two-wire line be- 
tween the antenna and the 50 ohm 
line. | would imagine that you could 
use a length of 75 ohm coaxial line, 
such as RG-11/U, if you can't find the 
two-wire line”. 

“Do you have to remove the quarter- 
wave section when you use the anten- 
na on 80 meters?”, asked Doctor Liv., 
as he sipped his drink. 

“No”, I replied. “That’s the beauty of 
it. The 75 ohm line has practically no 
effect on 80 meters. You can jump 
back and forth between 80 and 40 
meters, phone or c.w., without doing a 
thing to the antenna! 

“The best form for the loop is 
square or triangular and polarization 
is horizontal, For a square loop, each 
side is 60'9” long. For a triangular 
loop, supported at the apex, each side 
is 81 feet long or you could make the 
loop rectangular in shape, say 50 feet 
high and 143 feet long. The actual 
shape of the loop is really not so im- 
portant. You can call this a very forgiv- 
ing antenna design”. 

“You can call me Ray. Or you can 


in the 


call me Jay....", began Pendergast. 
Doctor Liv. quickly put the 
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Fig. 3 - Plot of the W3GNQ Quad loop 
for 40 meter operation. 
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wastebasket over his head and snap- 
ped, “Shut up!”. Pendergast tossed 
the basket into the corner of the room 
and said, “I was just trying to help”. 

“Dick says he’s had a lot of luck 
with this simple loop and has worked 
a lot of DX with it this past season. | 
think it's a pretty good sky-wire for the 
operator who wants both 40 and 80 
meter operation with one simple 
antenna”. 

“I really enjoy working with loop 
antennas”, said Doctor Liv. “l'm put- 
ting one up like the version at K7WA. 
Jim has a small, loaded loop for 40 
and 20 meter operation. It is 33 feet 
long on a side and has loading coils at 
the high voltage points. He designed 
the antenna after some investigations 
conducted by ZL10/ and G3FPQ. It 
looks like fig. 4. 

“Jim adjusted the coils for lowest 
s.w.r. on 40 and 20 and tuned the 
antenna with a Viking Match Box and 
a s.w.r. meter for operation on either 
band. He's only running 75 watts but 
works plenty of DX on both bands. | 
think this is a pretty good two-band 
loop antenna”. 

“Agreed”, | replied. “It has to be 
good to work DX with only 75 watts. A 
little experimentation is necessary 
with the coils as Jim didn’t send any 
data. But all that has to be done is to 
adjust the number of coil turns for 
lowest s.w.r. on 40 meters. Twenty 
meters will probably take care of 
itself”. 

Pendergast broke his silence and 
pulled a letter from his pocket. He 
tossed it to me, saying, “I just received 
a note from Bob, WB5QGI. You pro- 
bably remember him as WB4DPG. He 
sent in the information on the wire 
antenna that was given in the 
February, 1976 issue of this column in 
CQ magazine. Since then, he's moved 
to Texas...” 

“Poor devil”, muttered Doctor Liv. 
under his breath. 

Pendergast continued, “Bob has a 
33 foot metal tower with a 2 meter 
ground plane atop it at one end of this 
house. He's got two sloper antennas 
attached to the tower, one for 80 
meters and one for 40 meters (Fig. 5). 
And he likes them both”. 

Pendergast put on his glasses and 
Started to read the letter. 

“| haven't seen any simple-simple 
antenna that equals the sloper for 
overall performance (he writes). The 
sloper, if you remember, is a quarter- 
wave wire, fed at the top, and worked 
against a metal tower as a ground. 


“The 80 meter wire is about 65 feet 
long. And, as | found out with my first 
sloper, it is necessary to vary the slack 
in the wire and swing the bottom end 
around. This really makes a difference 
in the s.w.r. measurement. | wonder 


To rig 


Fig. 4 - The compact 40-20 meter loop 
antenna at K7WA. 


how many fellows who have put up a 
sloper antenna in “guy-wire” fashion 
have found it less than satisfactory 
and considered it a waste of time—all 
due to not experimenting with it a lit- 
tle? Several amateurs around here, 
after hearing about my success with 
the sloper, have put one up and the 
degree of success seems to vary 
directly with the willingness to “play 
around” some with it. 

“After | got the 80 meter wire work- 
ing, | put up a second wire, about 33'4" 
long, for 40 meters. It is fed in parallel 
with 80 meter wire and hangs down 
from the tower, but at an angle of 
about 45 degrees around from the 
original wire, looking down from the 
top. As with the 80 meter wire, it was 
necessary to vary the amount of slack 
in the wire and to swing it around a bit 
until the lowest value of s.w.r. was ob- 
tained. 

“The SWR on 80 meters is better 
than 3-to-1 at the band edges and bet- 
ter than 1.5-to-1 from 3.7 MHz. to 3.95 


144mHz ground plane 
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MHz. This is important as | use a 
HW-104 and this gives me a lot of flex- 
ibility, taking into account the broad- 
band capability of the HW-104. 

“The s.w.r. on 40 meters is less than 
1.4-to-1 at the low end of the band and 
less than 1.3-to-1 at the high end. | can 
also use the antenna on 15 meters and 
on 10 meters, although the s.w.r. on 10 
meters is higher than | like. I've also 
used it on 20 meters, but the s.w.r. 
runs about 10-to-1 on that band.” 

Doctor Liv. cleared his throat and 
said, “I keep hearing that 3-to-1 is the 
maximum s.w.r. value you can have 
with modern transmitters. Or maybe 
even less. Some of the solid state 
transmitters have a fail-safe circuit 
that gradually turns off the power 
amplifier when the s.w.r. value is high, 
So you put out less and less as the 
S.w.r. increases. The older tube-type 
amplifiers don’t have that problem. 
They can work into quite high values 
of s.w.r., until the limitations of the pi- 
network output circuit are exceeded. 
But a lot of amateurs don't realize that 
if you place an antenna tuner in the 
line between the line and the transmit- 
ter (keeping an s.w.r. meter in the 
transmitter portion of the line) it is 
possible to adjust the tuner to take out 
the greater portion of the high s.w.r. 
Even when the s.w.r. is very high the 
antenna can still be usable—even up 
to s.w.r. values of 10-to-1, provided the 
antenna tuner can match the high 
s.w.r. to the transmitter. | use a Drake 
MN-4 matcher. It doesn't make the 
antenna any better, or lower the s.w.r. 
on the line to the antenna, but it 
makes the transmitter "see" a better 
load, allowing me to crank up the ex- 
citer without exceeding any limits. | 
wouldn't recommend this scheme with 
a high power rig, ‘cause something 
may blow up due to high voltages 
where s.w.r. values are concerned, but 
at the 250 watt level, things are pretty 


40 meter wire 


Fig. 5 - a) The WB5QG/ slopers for 80-40 meters. b) Shield of coaxial line 
is grounded to metal tower. Slopers connect to center conductor. 
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TELREX “BALUN” FED—“INVERTED-VEE” KIT 
THE IDEAL HI-PERFORMANCE 
INEXPENSIVE AND PRACTICAL TO INSTALL LOW-FREQUENCY 
MONO OR MULTIPLE BAND, 52 OHM ANTENNA SYSTEM 


My 


Telrex “Monarch” (Trapped) I.V. Kit 
Duo-Band / 4 KWP I.V. Kit $62.50 
Post Paid Continental U.S. 


Optimum, full-size doublet performance, independent of ground conditions! 
“Balanced-Pattern”’, low radiation angle, high signal to noise, and signal 


to interferance ratio! 


Minimal support costs, (existing tower, house, tree). 


A technician can resonat 


Teirex “Inverted-Vee™ to frequency within the hour! 


Minimal S/W/R is possible if installed and resonated to frequency as directed! 
Pattern primarily low-angle, Omni-directional, approx. 6 DB null at ends! 


Costly, lossy, antenna tuners not required! 


Compiete simplified installation and resonating to frequency instructions supplied 


with each kit. 


For technical data and prices on complete 
Telrex line, write for Catalog PL 7 
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=Helrex-— 


ony 9 12.99 


plus .50 postage 


FINALLY! A RF PROBE that lets you connect 
{nto your coax cable for frequency 
measurements and modulation waveform 
checks directly from the transmitter. 
JUST CONNECT THE CoaxProbe* into 
your transmission line and plug the output 
into the frequency counter or oscilloscope. 
Insertion loss is less than .2db so you can 
leave it in while you operate. 

A NECESSITY IN ANY WELL-ORGANIZED 
HAM SHACK, the CoaxProbe* eliminates 
''jerry-rigging'' and hassles when tapping 
Into the coax line is desired. 

A SPECIAL METHOD OF SAMPLING 
keeps output relatively constant with a wide 
variation of power. Power output of 8 watts 
gives .31v out, while 800 watts will give 
1.8v out. (rms 3-30 mhz.) 2000 watts PEP 
rating too! 

“Trademark of CoaxProbe Co. for rf sampling device. 

© 1978 by CoaxProbe Co. 


NEW......CoaxProbe*...... NEW 
Coaxial RF Probe for Frequency Counters and 
Oscilloscopes That Lets You Monitor Your 
Transmitted Signal Directly From the Coax Line. 


USE IT ON 2 METER RIGS TO ADJUST 
FREQUENCY. The CoaxProbe* has a range 
of 1.8 to 150 mhz. 

MONITOR YOUR MODULATION 
WAVEFORM. With an oscilloscope of prop- 
er bandwidth, you can check your modula- 
tion for flat-topping, etc. Ideal for adjusting 
the speech processor. 

NOW YOU CAN MONITOR SIGNALS when 
connected to the dummy load, eliminating 
unnecessary on-the-air radiation. 
AVAILABLE FOR THE FIRST TIME TO 
AMATEURS. Try it for 10 days. If not 
satisfied, send it back for refund (minus 
shipping charges), 

Order today from: 


CoaxProbe Co. 


P.0. Box 426, Portage, MI 49081 
Michigan Res. Add 4% Sales Tax 
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safe. In any event, my tuner permits 
me to work into outrageously high 
values of s.w.r. on the antenna 
system”. 


“Right, as usual”, | replied. “A low 
s.w.r. on the line is nice to have, but 
not essential. | have a 20-15-10 meter 
tri-bander beam and the s.w.r. at the 
edge of the 20 meter band is over 
3to-1. Some of my friends with a 
similar beam are worried sick about 
this and they fiddle around with the 
antenna to lower the s.w.r. Nonsense! 
That value of s.w.r. isn’t significant 
provided the transmitter can accept 
that value. If the transmitter won't load 
into a high value of s.w.r., a simple 
antenna tuner or so-called “match 
box" between the transmitter and the 
coaxial line to the antenna will clean 
things up enough to permit proper 
transmitter loading”. 

“High s.w.r. is important in the v.h.f, 
region if you have a lot of line loss, 
because high s.w.r. boosts line loss. 
But this is unimportant in the h-f 
region. And if you are running a lot of 
power”’—he looked at Pendergast who 
pretended to be intently watching an 
ant crawl across a stack of QSL 
cards—" you could flash something 
over. But with power levels below 250 
watts, an antenna tuner permits you to 
operate your antenna off-frequency 
with good results. I’ve even used a 20 
meter beam on 15 meters by the addi- 
tion of an antenna tuner. It didn’t set 
the world on fire, but at /Jeast | was on 
15, and | did work the Clipperton Island 
DXpedition on 15 meters just that 
way!". 

“You can't keep a good man down", 
Pendergast said, rejoining the conver- 
sation. 

Doctor Liv. arose and made motions 
preparatory to leaving. he hesitated, 
and said, “How is your new antenna 
book doing?” 

“Thanks for asking”, | smiled. “Very 
good, And a lot of data about slopers 
and other interesting antennas are 
shown in the book. I'd give you a copy, 
but | would rather you bought one for 
yourself. After all, I'm not a rich den- 
tist". 

“Envy is a terrible thing", said Doc- 
tor Liv. “But you are rich in spirit, and 
that’s really what counts". 


Note: The handbook Doctor Liv reter- 
red to is W6SAI’s newest work, entiti- 
ed “The Radio Amateur Antenna Hand- 
book". This 188 page handbook covers 
interesting antennas from A to Z. 
Available from Radio Publications, 
Inc., Box 149, Wilton CT 06897. Price: 
$6.95 plus 50¢ shipping and handling. 
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D ocior Livingston |. Presume 
poked his head in the door and asked, 
“May | come in?” 

“Certainly”, | replied. “But | have a 
better idea. It is such a beautiful 
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Fig. 1—The K6VQ Mini-antenna tuner 
and s.w.r. meter. Using an inexpen- 
sive CB-type s.w.r. meter and a home- 
made tuner, this compact device /s 
used with an Atlas transceiver for all- 
band operation. The s.w.r. meter, 
removed from its case, is mounted in 
a hole cut in the lid of an aluminum 
utility box. The tuner is at the left. At 
the top of the panel is the miniature 
coaxial jack for the antenna line and 
below it are the controls for the tuner. 
From top to bottom: Output capacitor 
switch, output capacitor C2, inductor 
switch S2, input capacitor C1 and in- 
put capacitor switch. The whole unit 
is almost small enough to go in your 
pocket! 


spring day, let's sit outside and ab- 
sorb some sunshine”. 

| opened the door to the shack and 
sat down beside Doctor Liv on a 
wooden bench. The warm spring sun- 
shine felt good and it seemed as if 
the long, cold winter was at last over. 

“Where's Pendergast? | haven't 
seen him for some days”, | asked. 


*83 Suburban Estates, Vermillion, SD 
57069. 


Doctor Liv smiled. “Pendergast’s 
nearly forgotten about ham radio. He’s 
been romancing Rosie Radiator”. 

Rosie Radiator? Isn't that the CB YL 
I saw him with a few times?” 

“That's right", replied Doctor Liv. 
“Rosie and Pendergast have a thing 
going”. 

“Another good DXer falls by the 
wayside. Where’s he going for his 
honeymoon?” 

“You are a little premature”, replied 
Doc. “Not until he gets his two meter 
gear installed in the car. I'm sure of 
that”. 

| looked up at the spring sunshine. 
“I'd like to be taking a trip, myself", 1 
said. “Sometimes | envy my friend, 
Bill, K6VQ. He travels a lot and sees 
the world. And he takes his Atlas 
transceiver along with him”. 

“What does he do for an antenna 
when he hits some out-of-the-way 
place?", inquired the good doctor as 
he shifted about on the hard bench. 

| reached in my jacket pocket and 
brought out some photographs and a 
schematic drawing. “Well, Bill has 
built up a mini-s.w.r. meter and anten- 
na tuner, It had to be very small since 
he travels light. Look at this (fig. 1). 
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This box, which measures only 6" x 
3%" x2" has all the works in it. The 
schematic is fig. 2. Note that he 
makes use of a CB-type s.w.r. meter. 
He got his at a flea market for a dollar 
because the diodes in it were burned 
out. To the left of the s.w.r, meter are 
the controls for the pi-network match- 
ing circuit. 

“This network is composed of a 
tapped coil and variable input and out- 
put matching capacitors. Bill was in- 
trigued by the pee-wee imported mica- 
leaf variable capacitors used in 
miniature transistor radios, so he 
bought two of them and checked them 
out. As you see, they are only a little 
bigger than a postage stamp”. 

“Will they stand the gaff with a 100 
watt transceiver?”, asked Doctor Liv. 

“Bill put over 500 volts a-c across 
the capacitors with no ill effects so he 
thought he'd try them out in actual 
service. And they worked just fine! He 
used two miniature switches to add 
extra circuit capacitance if he needed 
it. And a mini-coil and small rotary 
switch completed the network. He 
used inexpensive stereo fittings that 
match coaxial line. An inside view of 
the unit is shown in fig. 3". 
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Fig. 2—Schematic of K6VQ Antenna Tuner 
C1, C2—365 pF mica compression. Philmore 1951. 
S1, S3—DPDT miniature toggle switch. C-H SF2BX191 (On-off-on). 
S2—Single pole, 12 position, miniature silicone switch. Oak 399217A. 
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“Beautiful”, said Doc Liv. He ex- 
amined the device as if it was a fine 
jewel. “What kind of an antenna does 
K6VQ use with this match-box?” 

“He uses a trapped, triband dipole 
for 10, 15 and 20 meters and a random 
length wire for 40 and 80 meters. As 
you know, the Atlas—as with other 
solid state transceivers—likes to 
work into a very low s.w.r. antenna 
load. The triband dipole, while an ex- 
cellent performer on three bands, has 
a rather sharp s.w.r. repsonse. And 
this reduces the transceiver output 
because of the built-in protection cir- 
cuit that reduces transmitter output as 
the antenna s.w.r. rises. You really 
need an antenna that is very flat if you 
want to operate a solid-state trans- 
ceiver over more than a very narrow 
frequency range. And this little 


Fig. 3—Interior view of the K6VQ 
mini-tuner and s.w.r. meter. At the left 
is the s.w.r. meter removed from its 
case, A home-made aluminum shield 
runs from top to bottom of the box 
and shields the s.w.r. meter from the 
tuner (at right). Placement of the coil 
and the two miniature tuning capa- 
citors is visible at the center of the 
assembly, with switches S1 and S3 
above and below the tuning 
capacitors. 


matching unit does the job very 
nicely”. 

| handed the unit to Doctor Liv- 
ingston. “Observe that K6VQ placed 
an aluminum shield plate running be- 
tween the s.w.r. meter and the com- 
ponents of the tuning unit. Other than 
that, wiring is very straightforward”. 

“Tell me about the triband dipole”, 
said Doctor Liv. “It would have to be 
small and light to go along with this 
uni 

“Right”, | replied. “K6VQ decided to 
make up a very light and compact trap- 


style triband antena for 20, 15 and 10 
meters. The dimensions are conven- 
tional (fig. 4). His assembly technique 
of the traps is interesting. The antenna 
is made up of insulated hookup wire, 
which is very flexible. Each trap is 
made up of a small air-wound inductor 
which is slid onto a short length of 
plexiglass which serves as a support 
for the coil and as tie-points for the 
antenna wires and capacitor. 

“Bill wanted to use the smallest 
capacitor available, but little informa- 
tion could be found about the current 
and voltage impressed upon the 
capacitor in such a complex trap cir- 
cuit. While the trap is a very simple 
device, its function changes with the 
band in use. And as far as | know, no 
mathematical treatment has been 
made of the actual trap operation. So 
Bill tried the hueristic approach. .. . . ved 

“Hueristic?", queried Doctor Liv. 

“Cut-and-try”, | replied. “He used a 
1500 working volt, dipped mica 
capacitor for the 15 meter trap. And for 
the 10 meter trap (not being able to 
find enough proper values of 
Capacitance) he used three 500 volt 
capacitors connected in series. After 
assembly, the traps were trimmed to 
the proper resonant frequency with a 
dip-meter. A photograph of the 15 
meter trap is given in fig. 5. It is a very 
simple and light assembly. 

“And for the coaxial line, it is possi- 
ble to use RG-58/U. And for an even 
lighter assembly, you can use RG- 
174/U line, which is only 3/32” 
diameter. It has a little more loss than 
RG-58/U, but if the line is short it 
doesn't make much difference”. 


“Sounds very nice” said Doctor Liv 
as he returned the photographs to 
me. “Anything else of general interest 
that Pendergast is missing?” 

“Yes”, | replied. “There is a very in- 
teresting antenna described in Radio 
Communication, that excellent 
magazine of the Radio Society of 
Great Britain (1). It is in the Technical 
Topics column written by my good 
friend Pat Hawker, G3VA. The anten- 
na was designed and built originally 


Fig. 5—The K6VQ mini-trap for 15 

meters. The capacitor is a 1.5 kV 

silver mica unit. Overall trap length is 

about two inches. Trap is dipped to 

21.0 MHz. on the bench before plac- 
ing in antenna. 


by UASIAR, in Kalinin, U.S.S.R. It was 
written up in the Russian magazine, 
Radio in June, 1978. Basically, the 
UASIAR antenna is a two element 
Quad array supported from a single 
pole (fig. 6). This is a Quad-type anten- 
na that is fixed, requires no frame- 
work of self-supporting elements, yet 
can be remotely switched so that the 
main lobe falls in any one of four 
quadrants. Since the unidirectional 
pattern is about 90 degrees wide (be- 
tween the —3dB points), this means 
that the array provides coverage 
through 360 degrees with no turning 
delay. 

“The array is, in effect, a two ele- 
ment Quad with a fed-reflector. The 
array is formed from four half-loops 
which can be selected so that at any 
time two half-loops form the radiator 
and the other two the reflector. Four 
position switching provides the four 
basic configurations for unidirec- 
tional beams. In each position, two 
half-loops form the driven element, 
while the other two form the driven 
reflector with its phasing section of 
transmission line. 

“Fig. 6 shows the antenna in com- 
parison with a conventional two- 
element Quad. The upper vertices of 
the UA3IAR Quad are joined together, 
while the lower vertices form feed 
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Fig. 4—Schematic of triband dipole tor 20-15-10 meters 


L1, C1—15 meter trap. 24 pF -silver 

mica capacitor plus 2.3 uH coil. 14 

turns, 1” diameter, 8 turns per inch. 

Adjust number of turns for resonance 
at 21.0 MHz. 


L2, C2—10 meter trap. 24 pF silver 

mica capacitor plus 1.3 uH coil. 8 

turns, 1" diameter, 8-turns per inch. 

Adjust number of turns for resonance 
at 28.0 MHz. 
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Fig. 6—The UASIAR switchable Quad 
antenna for 20 meters. Development 
from a conventional Quad (left) is 
shown. The four half-loops abcd are 
electrically joined at the top, and 
pairs of half-loops are used to form 
the full-wave loops which function 
either as radiator or, with the addi- 
tional phasing extensions, as driven 
reflectors (Drawings from “Radio 
Communication"), 


points. The middle portions of the 
loop are pulled out by guy wires. All 
wires, in fact, are held in place by guy- 
ing rather than by a framework. And 
all wires are electrically connected 
together at the top of the array. 

“The switching technique used by 
UAGIAR is shown in fig. 7. To form a 
unidirectional radiation pattern it is 
necessary to provide a suitable phase 
difference between the currents flow- 
ing in the two loops. This phase dif- 
ference is slightly more than 180 
degrees. The exact value of phase 
shift depends. upon the effective 
spacing between the loops, with an 
initial phase difference of 180 
degrees being obtained by suitable 
connection to the appropriate wind- 
ings of the ferrite core transformer, 
Ti. 

“Extra phasing elements are con- 
nected into the loop forming the 
reflector elements, with all switching 
provided by relays RLA and RLB. The 
switching sequence depends upon 
the position of the selector switch, 
$1. 


“As an example, in switch position 
1 both relays are energized and wind- 
ing L3 of transformer T1 is connected 
to half-loops a and b through the coax- 
ial line phasing elements. In this 
fashion two complete loops (ab and 
cd) are formed with ab acting as a 
reflector. In this example, the beam 
direction is that indicated by arrow 1. 
Arrows 2, 3 and 4 correspond to beam 
directions of the three other switch 
positions. Four vacuum relays con- 
necied in pairs are used by UASIAR. 
Contact rating of the relays is not im- 
portant as no antenna switching takes 


place with power applied to the 
antenna". 

“What about the ferrite trans- 
former?”, asked Doc Liv as he sketch- 
ed the illustrations into his notebook 
with a graceful touch, 

“According to the G3VA article, 
transformer Ti is wound upon two, 
stacked ferrite cores with windings 
made from three parallel wires. Wind- 
ing L1 has ten turns; windings L2 and 
L3 have eight turns each. This par- 
ticular antenna is fed with a 75 ohm 
coaxial line and the s.w.r. is stated to 
be less than 1.4-to-1 across the 20 
meter band. | would imagine that it 
could be used with a 50 ohm line if the 
number of turns in winding L1 was 
reduced to seven or eight”. 


Fig. 7—The control and switching 
system. The two .04 wavelength ex- 
tensions are used to provide a .08 


wavelength phasing section to con- 
vert the appropriate loop into a reflec- 
tor. T1 is a large ferrite core. Dots in- 
dicate winding polarity. In absence of 
relay energizing voltage the beam is 
set in direction 1. Note that diode be- 
tween switch positions 3 and 4 is 
shown the wrong way. It should be 
reversed. 


“How about the antenna dimen- 
sions?", asked my friend. 

“Well, for 20 meters, a 30 foot mast 
is used. The length of each half-loop 
wire is 10.95 meters, or 3510". Tests 


run on 2 meters by UAGIAR indicate 
that the optimum length of the half- 
loops is 0.53 wavelength and the op- 
timum length of the coaxial phasing 
elements is 0.08 wavelength (total). 
Finally, the polar plot of the 2 meter 
model is shown in fig. 8. No informa- 
tion is given about forward gain in the 
original article, but G6XN, who is an 
authority on antennas in England, 
estimates the gain to be between 3 
and 4 dB.". 

“This seems to be a practical 
switched array for 20 meters and it is 
not complicated to build. | hope some 
of the readers of my column try this 
antenna out and see how it works!” 

Doctor Liv got up, stamped his feet 
and swung his arms about. The air 
was not as warm as we thought and 
we both looked toward the shack door 
at the same time. “| suggest we go in- 
side”, | remarked. 

Doctor Liv walked into the shack, 
which now seemed super-heated. 

“How are the sales of your new 
antenna handbook going?” 

“Great!", | admitted. “Nearly up to a 
second printing. I'm pleased to see it 
doing so well”. 

“That's good news to start out in 
1979", remarked the Doctor. “Now, all 
we have to do is sit back and see what 
develops between Pendergast and 
Rosie Radiator. So you see, your prob- 
lems are not all behind you”. 


Information on the UA3IAR Quad 
antenna is reprinted from “Radio 
Communication”, the publication of 
the Radio Society of Great Britain. 
For information on the magazine and 
membership data in the RSGB, write 
to the Society at: 35 Doughty Street, 
London WCIN 2AE, England. 


The new W6SAI handbook is entitled 
“The Radio Amateur Antenna Hand- 
book", This 188 page book covers 
antennas from A to Z and is available 
from: Radio Publications, Inc., Box 
149, Wilton, CT 06897. Price: $6.95 
plus 50¢ postage and handling. 


Fig. 8—Polar diagram of UA3IAR 
model antenna as measured on 144 
Mhz. 
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Antennas 


Design, construction, fact, and even some fiction 


T hank goodness, summer is 
finally under way", said Pendergast 
as he tossed his sweater in a corner 
of the room. “Between snow, floods, 


45' 


Length ‘A’ 


cies on a small lot. And G3HCT 
painstakingly tried a variety of anten- 
nas. He spent about five years in ex- 
periments on the air with his designs 


NOTE: 
X = Insulator 


Nylon cord 


Fig. 1 - The trapped ground plane of G3HCT for 40 and 80 meters. Length 
A is 33 feet, length B is 29'3". The box represents a parallel tuned trap reso- 
nant at 7 MHz. 


lightning and a gas shortage, | am just 
about ready to turn in my DXCC cer- 
tificate and take up stamp 
collecting”. 

“Not to worry”, | replied. “We are 
coming into good weather and that 
means antenna time is upon us. And 
the bands sound so good it literally 
makes me itch to try some antenna 
experiments. Can | count upon your 
assistance in this manner?” 

Pendergast yawned elaborately. 
“Certainly”, he replied. “Just what do 
you have in mind?” 

“This is the latest issue of Radio 
Communication,The journal of the 
Radio Society of Great Britian. I'm 
looking at an article by Bazley, 
G3HCT on the subject of DX antennas 
for 40 and 80 meters. Frankly, the high 
quality of the articles in this magazine 
amazes me. You should certainly 
subscribe to it if you want to keep up 
with modern design techniques. 

“The article in question examines 
the knotty problem of how to get a 
good DX antenna for the low frequen- 
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trying to develop an antenna having 
gain, a good front-to-back ratio, low 
angle radiation without requiring a 
big tower to support it”. 

“What did he come up with?”, ask- 


a monthly feature by 
WILLIAM I. ORR, W6SAI 


ed Pendergast, as he took out his 
notebook and pencil. 

“The first antenna G3HCT tried was 
the popular inverted-V dipole with the 
center about 45 feet high. This seem- 
ed to work reasonably well to the 
U.S.A. but was relatively poor on long- 
haul skip to Australia, particularly on 
the long path. 

“The next antenna tried was a 
quarter-wave ground plane using 60 
radials buried just below the surface 
of the lawn. The long-haul DX situa- 
tion was much improved, but short- 
skip work was considerably poorer 
than with the inverted-V. 

“The third antenna tried was a trap- 
ped inverted-V for both 40 and 80 
meters. Aside from the advantage of 
working on two bands the antenna 
performed similar to the first inverted- 
V, so it was eventually taken down. 

“The next antenna was a combina- 
tion of a ground plane and a trapped 
antenna (fig. 1). The wooden support 
pole is 45 feet high and the top sec- 
tion of the antenna is folded over. 
This arrangement worked well on 
both 40 and 80 meters and seemed to 
be effective on both short-skip and 
long-haul paths. Unfortunately, the 
radial system had been removed and 
the antenna was just working against 
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Fig. 2- The vertical folded monipole at G3HCT. Length C is 34 feet. 


40 * CQ œ June, 1979 


NOTE 
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Reflectors 


Fig. 3 - The G3HCT 40 meter beam. Length of reflector wires is 71 feet. 


ground rods. The ground resistance 
reduced the antenna efficiency to 
about 50-percent. 


“At this stage of the game G3HCT 
went back to a vertical antenna com- 
posed of half a folded dipole (fig. 2). 
The folded dipole multiplied the radia- 
tion resistance by four, raising it to 
about 165 ohms. This reduced ground 
losses to less than 5-percent and a 
definite improvement in both receiv- 
ing and transmitting was noted over a 
period of time”. 

“Very interesting’, commented 
Pendergast, but this is pretty much 
old hat. What happened next?” 

“The next thing that happened was 
that a local amateur erected a two ele- 
ment Yagi at 60 feet for 40 meters. 
That proved to be the goad that spur- 
red G3HCT to a final effort. He tried a 
phased vertical array which, after a lot 
of trouble and fussing, worked well 
and seemed to be competitive with 
the Yagi. However, the owner of the 
Yagi raised it to 120 feet above the 
ground which gave it a 2 to 3 S-unit 
advantage over the phased verticals. 

“The final experiment was to place 
reflector wires on the vertical folded 
dipole (fig. 3). Reflector length was 71 
feet and the reflectors were installed 
sloping down from the top of the pole 
towards the ground, as shown in the 
drawing. An excellent front-to-back 
ratio was achieved, and the simple 
antenna proved to be only amaximum 
of one S-unit down from the Yagi at 


120 feet in the desired direction. 
G3HCT says, ‘Without a doubt this is 
the best antenna | have used on 7 
MHz’. And | say if you can compete 
with a 2 element Yagi at 120 feet, you 
must have a good antenna”. 

“Pendergast peered at the illustra- 
tions. “How did G3HCT match the 
antenna to a 50 ohm transmission 
line?”, he asked. 

“He used a stub system (fig. 4) that 
seemed to do the job quite nicely”, | 
replied. “I like this simple beam 
antenna. It is inexpensive to build 


a ae 


and, while it is not rotatable, it should 
do a good job in the chosen 
direction”. 

“My friend sighed, “Well, now that 
the bad weather is behind us, | would 
certainly like to get started on an 
antenna project. Maybe this is the 
one!” 

“You are lucky”, I replied. “Just 
look at these pictures of what the 
winter weather did to the big Quad at 
WB4JKZ (fig. 5 and 6). Pete has this 
Monster, 3-band Quad on a 32 foot 
boom. An ice storm hit it and the 
weight of the ice bent the bamboo 
and fiberglass spreaders. But, when 
the ice melted, it all came back in 
good shape, as you can see". 


Pendergast shuddered. “| would 
hate to have to rebuild an array that 
big. Pete was certainly lucky”. He 
reached into his pocket and handed 
me a letter. 

“This came about a week ago and I 
forgot to give it to you. It is from John, 
N6JO, and outlines his experiments 
with the W6TC compact Quad loop 
discussed in the March column. John 
feeds the compact loop with a tuner 
and an open-wire line (fig. 7). The 
antenna is designed for 20 and 40 
meter operation. Note the use of the 
open stub at the top of the loop. On 20 
meters the stub acts as an open cir- 
cuit and the loop resembles the 
X-array (expanded Quad). On 20 
meters the stub is a quarter 
wavelength long and acts as a short 
circuit, closing the loop. There are 
142 feet of wire in the loop, exclusive 
of the stub. 

“John mounted the loop in the ver- 
tical plane atop his house on 30 foot 
masts made out of slip-up TV mast 
sections. The loop height was about 
25 feet and the length about 92 feet. 
John reports good DX results on both 
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Short at 
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502 RGBU 16°2" 9'3” 
752 RGNU, solid inner 147" W108" 
752 TV cable, semi air-spaced 19 1557 


Fig. 4 - The G3HCT network. Figures 1-4 courtesy of 
Radio Communication, an RSGB publication. 
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Fig. 5 - The “Monster Quad” at WB4-JKZ after an ice storm. 


bands and is now experimenting with 
two loops driven 180 degrees out of 
phase, also with one driven element 
and the other as a parasitic reflector”. 

“Very interesting”, | replied. “It is 
always nice to see fellows doing ex- 
perimental work on their own”. 

“And here's something else”, con- 
tinued Pendergast, pulling a second 
piece of paper out of his pocket. 
“Now hear this. The Environmental 
Protection Agency (EPA) in 
Washington is considering a regula- 
tion to limit the height of all self- 


supporting ham towers having a base 
cross-section area less than 2.5 
square feet to an overall height of 34 
feet”. 

“Thirty four feet!", | exclaimed. 
“Why the height restriction?” 

Pendergast continued reading, “It 
seems that free standing towers ex- 
perience wind shear effects which 
shake the towers. It also seems that, 
especially in the late spring and sum- 
mer, this shaking is transmitted to the 
surrounding earth. The vibrations 
disturb earthworms, causing them to 


Fig.6-Once the 
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ice melted, WB4JKZ's quad returned to original shape. 


come to the surface (often 

hottest part of the day). Exposure of 
the earthworms to the sun's direct 
rays causes them to die from 
sunstroke. Earthworms are very im- 
portant facets of the ecology—hence 
the EPA's concern over the problem” 

1 looked Pendergast straight in the 
eye and he gently blushed. 

“Where did you get that baloney?”, 
| demanded. 

He laughed. “Well, it came a long 
way to get here. | found it in “Amateur 
Radio" magazine, the journal of the 
Wireless Insitute of Australia, and 
they reprinted it from the bulleting of 
the Cascades Amateur Radio Society 
of Jackson, Michigan. The caption the 
Aussies put on the article is “Pull the 
other leg, Mate”. 

“| agree”, | said. “But some of the 
stuff coming out of Washington these 
days makes one wonder if this may be 
true.” 

“However, before we wrap up this 


Fig. 7- The N6JO version of the W6TC 
compact quad loop. Antenna is 
designed for 40 and 20 meter opera- 
tion, John’s feedline is about 16 feet 
long, but other lengths may be used. 
Loop dimensions are 25 x 92 feet. 


session, | think you might like to look 
at the simple antenna tuner that Bill, 
WD5HOH is using to feed an end-fed 
wire about 45 feet long. He works on 
40 meters with only 15 watts and he 
needed an “invisible” antenna. He 
took a tuner from the 1966 ARAL 
Handbook and modified it, as shown 
in fig. 8. He doesn’t have a SWR meter 
so he made a field strength meter out 
of a Simpson 260 analyzer. All he 
does is tune for maximum voltage on 
the 260. He uses a four foot ground 
rod in conjunction with several 40 
foot radials buried about 2 inches 
below the soil. So far, as a new 
General he’s worked over 30 states 
and Canada with his “invisible” 
antenna and his tuning network. If 
you can work that kind of stuff with 15 
watts, the antenna must be good”. 


“Very nice”, replied Pendergast. 
“Tell WD5HOH that | can't punch my 
way out of a paper bag on 40 meters. 
How does he hear anything through 
the foreign broadcasters and the jam- 
mers?” 

“Beats me”, | replied. “I think it just 
proves the old saying that DX is 10% 
station and 90% operator". 

Pendergast prepared to leave. “I 
have a schedule coming up in a few 


45° antenna to tree 


Radial wires 


1N34 


To Simpson 260 
01 analyzer (use on 
50v.d.c. scale) 


FIELO STRENGTH METER 


Fig. 8 - The simple antenna and turner 
at WD5HOH. Coil is 25 turns #16 wire 
spaced wire diameter on 2” diameter 
form. Tap 1 is 12-15 turns from ground 
end, tap 2 is 16-20 turns from ground 
end. A simple field strength meter is 
located at operator's desk. 


minutes on 10 meters”, he said. "So 
I'd better push off". 

“You can work it from here”, | of- 
fered. Again, Pendergast blushed. 
“Well, it's with Rosie Radiator. She's 
working mobile now and I'd just as 
soon do it from home”. 

“Suit yourself”, | replied. “I'll just 
listen in!” (Note): W6SAI's new anten- 
na book, “The Radio Amateur Anten- 
na Handbook" is available from Radio 
Publications, Inc., Box 149, Wilton, 
CT 06897. This 188 page Handbook 
covers antennas of all types in sim- 
ple, understandable language. Price: 
$6.95 plus 50¢ for shipping and handl- 
ing. 


The information on the G3HCT 


beam was taken from “Radio Com- 
munication”. For more information on 
this publication, write to the Radio 
Society of Great Britain, 35 Doughty 
Street, London, WC1N 2AE England. 
A highly recommended publication! 


ERC PROMISES UP TO THE MINUTE STATE-OF-THE-ART DESIGN AND PERFORMANCE 
WE'VE DONE IT FOR 1979 


FOUR SIMULTANEOUS FILTERS IN ONE FOR UNPARALLELED QRM FREE RECEPTION (SSB & CW) 
*PLUS A SPECIAL PATENTED CW PROCESSOR* 
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THE BRAND NEW SL-56 AUDIO ACTIVE FILTER SUPERCEDES 
QUR SL-55 IN BOTH CONCEPT AND PERFORMANCE. CONSOL- 
IDATION OF MANY COMPONENTS HAS ALLOWED US TO MAKE 16 
OPERATIONAL AMPLIFIERS (COMPARED TO 6 IN THE SL-55) 
INTO A FILTER GUARANTEED TO OUT PERFORM ANY OTHER 
AT A COST ONLY SLIGHTLY HIGHER THAN THE SL-55. THE 
FEATURES OF THE SL-56 ARE SO ADVANCED FROM ITS PRED- 
ECESSOR THAT CALLING IT THE SL-55A IS NOT JUSTIFIED. 
UNLIKE OTHER FILTERS THAT SIMPLY OFFER A CHOICE OF 
ONE OR TWO FILTER TYPES AT A TIME (NOTCH, BANDPASS, 
ETC.) SL-56 PROVIDES WHAT IS REALLY NEEDED --~ THE 
SIMULTANEOUS ACTION OF A 6 POLE 200 Hz FIXED HIGH- 
PASS FILTER AND A 6 POLE 1600 Hz FIXED LOWPASS FIL- 
TER WITH A 60 dB NOTCH WHICH IS TUNABLE OVER THE 
200-1600 Hz RANGE. THIS 3 FILTER COMBINATION IS UNBEATABLE FOR THE ULTIMATE IN QRM FREE SSB 
RECEPTION. ADJACENT CHANNEL QRM IS ELIMINATED ON THE HIGH AND LOW SIDES AT THE SAME TIME AND DOES 
NOT INTRODUCE ANY HOLLOWNESS TO THE DESIRED SIGNAL. ON CW THE SL-56 IS A DREAM. THE LOWPASS, 
HIGHPASS AND NOTCH FILTERS ARE ENGAGED ALONG WITH THE TUNABLE BANDPASS FILTER (400-1600 Hz) PRO- 
VIDING THE NEEDED ACTION OF 4 SIMULTANEOUS FILTER TYPES. THE BANDPASS MAY BE MADE AS NARROW AS 
14 Hz (348). ADDITIONALLY, A SPECIAL PATENTED CIRCUIT FOLLOWS THE FILTER SECTIONS WHICH ALLOWS 
ONLY THE PEAKED SIGNAL TO "GATE ITSELF” THROUGH TO THE SPEAKER OR HEADPHONES (4-2000 OHMS). 
RECEIVER NOISE, RING AND OTHER SIGNALS ARE REJECTED. THIS IS NOT A REGENERATOR, BUT A MODERN NEW 
CONCEPT IN CW RECEPTION. THE SL-56 CONNECTS IN SERIES WITH THE RECEIVER SPEAKER OUTPUT AND DRIVES 
ANY SPEAKER OR HEADPHONES WITH ONE WATT OF AUDIO POWER. REQUIRES 115 VAC. EASILY CONVERTED TO 12 
VOC OPERATION. COLLINS GRAY CABINET AND WRINKLE GRAY PANEL. 


WARRANTED ONE YEAR FULLY RFI PROOF FULLY WIRED AND TESTED 
$75.00 POSTPAID IN THE USA AND CANADA. 


ATTN SL-55 OWNERS: THE CIRCUIT BOARD OF THE SL-56 IS COMPLETELY COMPATIBLE 
WITH THE SL-55 CHASSIS. OUR RETROFIT KIT IS AVAILABLE AT $35.00 POSTPAID. 


(me | — | — | — )| ee ) 
ERC INTRODUCES A BRAND NEW CONCEPT IN THE MEASUREMENT 
OF VSWR AND POWER ACCEPTED BY THE LOAD 
-—— SSeS) 


TWO SO-239 COAX CONNECTORS 
ARE AT THE REAR PANEL. 


su36 
AUDIO ACTIVE FILTER 
(3.5 +5.54 7.5 INCHES) 


AVAILABLE NOW 


VIRGINIA RESIDENTS ADO 4% SALES TAX. 


REQUIRES 115 VAC AT LESS 
THAN 1/16 AMP. 


COLLINS GRAY CABINET. 
WRINKLE PANEL - BRIGHT 
RED LED DIGITS (.33"). 
DECIMAL POINT IS THE 
PILOT LIGHT. 


DIMENSIONS 3.5 x 5.5 x 7.5 
INCHES. 


WEIGHT IS 2 POUNDS. 


1.8-30 MHz 


THE MODEL SL-65* (20-2000 WATTS) AND THE QRP MODEL SL-65A* (0.2-20 WATTS) DIGITALLY INDICATE 
ANTENNA VSWR UNDER ANY TRANSMISSION MODE -- SSB, CW, RTTY, AM Etc. THERE IS NO CALIBRATION RE- 
QUIRED AND NO CROSSED METER NEEDLES TO INTERPRET. SIMPLY LOOK AT THE READOUT AND THAT IS THE VSWR, 
SPEAKING NORMALLY INTO A SSB TRANSMITTER MIC. INSTANTLY CAUSES THE VSWR TO BE DISPLAYED THROUGH- 
OUT YOUR ENTIRE TRANSMISSION. REVERSING THE POSITION OF A FRONT PANEL TOGGLE SWITCH AND THE DIS- 
PLAY INDICATES THE NET Pi (FORWARD LESS REFLECTED) THAT IS ACCEPTED BY THE ANTENNA. THE PEAK 
OF THE NET PEP IS DETECTED AND DISPLAYED WITHOUT FLICKER FOR ANY MODULATION TYPE, DISPLAY UPDATE 
1S CONSTANT YET FLICKER FREE AS YOU MAY CHANGE THE POWER ACCORDING TO YOUR VOICE. THERE IS NOTHING 
LIKE THIS QUALITY INSTRUMENT AVAILABLE ANYWHERE ELSE. IT IS THE ONLY VSWR-NET INDICATOR THAT 
LETS YOU KNOW THE STATE OF YOUR ANTENNAS AND TRANSMITTED POWER AT ALL WHILE TRANSMITTING, 


EITHER MODEL IS A SOPHISTICATED DEVICE CONTAINING FOUR CIRCUIT BOAROS AND THIRTEEN INTEGRATED 
CIRCUITS. 
SL-65 WARRANTY ONE YEAR suss 
VSWR INDICATOR NET POWER INDICATOR 


© THE POWER DISPLAYED IS THE DETECTED 
PEAK OF THE PEP FOR ANY MODULATION. 
THIS IS THE POWER THAT THE TRANSMITTER 
IS "TALKED" UP TO. DISPLAY DECAY TIME 
IS ABOUT ONE SECOND. 


© THE POWER DISPLAYED 
IS ACCEPTED BY THE ANTENNA 
LESS REFLECTED). 


© POWER IS DISPLAYED ON THE SAME TWO 


© TWO DIGIT DISPLAY SHOWS VSWR 
TO AN ACCURACY OF .1 FOR VALUES 
FROM 1.0 AND 2.2. ACCURACY IS TO 
.2 FOR VALUES FROM 2.3 TO 3.4 
AND TO .3 FROM 3.4 TO 4.0. FROM 
4.1 T0 6.2 THE INDICATION MEANS 


THAT VSWR IS VERY HIGH. IS THAT WHICH 


(FORWARD 


© FOR VSWR VALUES NEAR 1.0, THE 
POWER RANGE FOR A VALID READING 


© WRITE FOR DETAILS © 


IS 20 - 2000 WATTS OUTPUT. FOR DIGITS AS VSWR IN TWO AUTORANGED 
HIGHER VALUES THE UPPER POWER SCALES. 20 TO 500 WATTS AND 500 TO 
LIMIT FOR A FLICKER FREE VALID 2000 WATTS. TRIPOVER AT THE 500 WATT 
READING IS SOMEWHAT LESS (35 - LEVEL IS AUTOMATIC EX: A READING OF 


1.2 COULD MEAN 120 OR 1200 WATTS. 
YOU MUST KNOW WHICH RANGE YOU ARE IN. 


© ACCURACY IS TO 10 WATTS IN THE LOWER 
BY 100 TO OBTAIN THE PERFORMANCE RANGE AND 100 WATTS IN THE UPPER RANGE. 
OF THE SL-65A ORP MODEL. DIVIDE POWER SPECS BY 100 FOR SL-65A. 


Deseo sss ea 
PRICE: $189.50 POSTPAID IN USA & CANADA. VA. RESIDENTS ADD 4% SALES TAX. 


ELECTRONIC RESEARCH CORP. OF VIRGINIA 
P. O. BOX 2394 
VIRGINIA BEACH, VIRGINIA 23452 


TELEPHONE (804) 463-2669 
Please send all reader inquiries directly 


1000 WATTS FOR VSWR AT 2.0). 


© DIVIDE THE ABOVE POWER LEVELS 


SPECIAL AUDIO VERSTON AVATLAGLE FoR TWE STONTLESS 


BOOKLET AVAILABLE AT 
$2.00 REDEEMABLE TO- 
WARD PURCHASE. 

* PATENT PENDING. 


Design, construction, fact, and even some fiction 


Pendergast kicked open the door to 
the shack and entered, carrying a 
bulky envelope in his hand. He hand- 
ed it to me and sat down at the 
operating position. 

“How are you and Rosie Radiator 
getting along?”, | asked. Pendergast 
blushed slighted and replied, “Oh, 
just fine. Especially since she has 
given up CB radio and is studying for 
her ham ticket.” 

“Didn't you try to make a radio ham 
out of your old girlfriend, Bella Am- 
trak?", 1 asked as | opened the 


Fig. 1 - The of 


“Monster Quad" 
W5MOK folded over for maintenance. 
This array has seven elements for 10, 
15 and 20 meters on a 62 foot boom. A 
stepladder on the roof of the house 
allows easy maintenance. 


envelope. A handful of photographs 
slid onto the table. 

“Yes, | did", replied my friend. “But 
she seemed more interested in model 
railroads, so | gave up.” 

“Better luck with Rosie”, | said. 
“Maybe you can get her to help you 
put up your new Quad antenna.” 

“Yes”, said Pendergast eagerly. 
“I'm most anxious to see these 
photographs from the boys in Cow 
Town (Fort Worth) that Don, KSDUT 
sent you. Suppose you hand them 
over." 

“Here’s the first one. It shows the 
Monster Quad of W5MOK that has 
been folded down for maintenance. 
The Quad is built on a 62 foot boom 
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(fig. 1) and has seven elements on 10, 
15, and 20 meters. The tower is a rein- 
forced Rohn job. And fig. 2 is a 
closeup showing how Bob does his 
work on the antenna, standing com- 
fortably on his rooftop. Very neat, 
isn't it?” 

“I like that", breathed Pendergast 
as he absorbed the pictures. 

I handed Pendergast another 
photograph (fig. 3). “This is a very 
nice shot of the Quad at W5VGE. This 
is built on a 52 foot boom, two inches 
in diameter. The array has six 
elements on 10, 15, and 20 meters. It 
is top-guyed at four points because of 
the small diameter of the boom. It is 
an unusual design in that it has two 
reflectors and an average front-to- 
back ratio of better than 40 dB. It is 
mounted atop a 71 foot Tristao tower. 
As far as | know, this is the first Quad 
design having two reflectors, and it 
looks as if the idea is sound. Most 
Quads have a rather poor front-to- 
back ratio, averaging about 15 dB. 
Maybe 20 dB.” 

| passed another photograph to my 
friend (fig. 4). “This is a shot of the six 
element Quad at WBSNJK. More ac- 
curately, it is six elements on 10 and 
15 and five elements on 20, Boom 
length is 48 feet and is constructed of 
3” diameter aluminum tubing having 
an .09” wall thickness. It is top-guyed 
at two points along its length. The 
antenna is mounted on a 55 foot Rohn 
tower.” 

Pendergast sighed. “I'd hate to 


Fig. 2- WSMOK working at roof level 
on his “Monster Quad”. 
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Fig. 3 - The 


“Monster Quad” of 
W5VGE. Six elements on a 52 foot 
boom atop a 71 foot crankup tower. 


compete in a pile-up with those 
fellas.” 

“Here's a shot of the multi-element 
Quad at NSUN (fig. 5). He has it up at 
80 feet. He’s got 7 elements on 10 
meters, 4 on 15 meters and 4 on 20 
meters. He said this Monster Quad is 
2 to 3 S-units better on 10 meter DX 
contacts as compared with his old 2 
element Quad at the same height. 

“And Don reports that WA5FWC 
now has two 120 foot towers up and is 
building Quads for them. And here's a 
picture of Gary holding one full-size 
40 meter Quad element (fig. 6). He's 
shooting for four elements on 40 
meters!" 

“They're all mad in Fort Worth”, 
asserted as he looked at the pictures 
with an envious eye. 

I picked up Don's letter. “Don says 
that W5MOK has just finished an ex- 
perimental 5 element Quad on a 60 
foot boom and says it is as good, or 
better than, his older 6 element job on 
a 52 foot boom. That's on 20 meters. 
But on 15 and 10 meters, Bob reports 
that results are not as good as the old 
antenna, probably because the spac- 
ing between elements is too great. 
Bob also says the 64 foot boom is dif- 
ficult to keep up and he's decided to 
go back to the 52 foot boom with six 
elements on it. He's found lots of 
mechanical problems with the longer 
boom and doesn't think the extra gain 
on 20 meters is worth the effort, not 
to mention the loss of gain on 15 and 
10 meters. 

“Here's a photograph of Bob on the 
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tower (fig. 7). If your eyes are good 
and CQ’s printing is clear, you can 
see the side guy wires on the boom 
and the arm on the tower that absorbs 
turning torque of the rotor and brake 
system.” 

Pendergast grabbed a picture out 
of my hand. “Hey, look at this", he 
shouted. “I always thought that 
K5DUT was a figment of your im- 
agination. But here he is! Operating 
the Big Gun at NSUN!" 

| looked at the photograph (fig. 8). 
“Where's the key?", | demanded. 

“It must be a phone contest”, 
replied Pendergast. “And look at this! 
Heresy!" 

Pendergast handed me a photo- 
graph of a Yagi antenna (fig. 9). 

“Don is building up an eight ele- 
ment Yagi on an 82 foot boom! He's 
going to try it out against one of the 
KS5DUT Quads. The design will be for 
20 meters. Then, if he likes that, he's 
going to shift over to eleven elements 
on 10 meters. That should bore a hole 
through the QRM. But | must admit 
that I'm surprised that K5DUT is go- 
ing over to the enemy's camp and 
erecting a Yagi antenna”. 

“Them Oklahoma Dudes is full of a 
lot of tricks", observed my friend. 
“Don notes that W5VGE is putting up 
a new wide spaced, four element, tri- 
band Quad; Frank, WA5WRY, has just 
finished a wide spaced 20 meter Quad 
for his 120 foot tower; and KSLP is 
busy building a four element Quad. 
K5LP, Lanny, says there is no com- 
parison between a trap, triband Yagi 
and a four element Quad. The Quad 
runs rings around the trapped Yagi. 
And, finally, Don says that most tri- 
band Yagis in the Fort Worth area are 
coming down and are being replaced 
with Monster Quads. He says that a 
tribander Yagi is a good beginner's 
antenna, but it can’t compare to a 
BIG, Oklahoma-sized Quad antenna!” 


I sighed. "It’s tough to be loud ona 
small city lot”, | replied. “But the Fort 
Worth gang certainly have proven the 
effectiveness of the big Quad. Don 
says that many DXers with big Yagis 
have been surprised by the ability of 
the Monster Quad to receive better 
and to transmit a stronger signal toa 
far away DX spot and to do it from a 
modest height.” 

| handed Pendergast another 
envelope. “All the news is not good. 
This letter tells me that W9LZX, 
Clarence Moore, the inventor of the 
Quad antenna has become a Silent 
Key. He passed away in early 
February. Clarence was a wonderful 
fellow. We have had many long, in- 
teresting QSO's on the air about 
Quads, and plenty of telephone calls 
and letters back and forth about some 
of his interesting antenna designs. | 


Fig. 4 - The six element “Monster Quad” at WB5NJK. Boom length is 48 feet 
supported 55 feet in the air. 


Amateurs Radio has lost a close 
friend and enthusiastic operator. 

“He was certainly a far-sighted 
antenna designer. Clarence 
pioneered the Monster Quad and, of 
course, was the original inventor of 
the Quad in the early “forties”. 
Amateur radio will remember him for 
a long time.” 

"Yes", replied Pendergast. “The 
Quad was a truly original design and 
W9LZX was one in a million.” He got 
up from the operating chair and 
prepared to leave. 

“Before you push off, you might be 


interested in looking at a new top- 
band antenna that Mel, K6KBE, of 
KLM Electronics has just finished. It 
is a vertical for 160 and 80 meter work. 
The bottom of the tower is made of 
aluminum tubes, four inches in 
diameter, .093 wall thickness and 36 
feet long. Cast aluminum ring clamps 
are used to attach the two-inch 
diameter cross-braces. All sections 
are cross-guyed with 1/8-inch aircraft 
cable. 

“The center section is made of 
3inch diameter tubing, .050 wall 
thickness and 55 feet long. And the 


Fig. 5- The multi-element Quad at NSUN. Seven elements on 10 meters, 4 on 15 
and 4 on 20 meters. 
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Fig. 6 - Gary, WASFWC, supports a 
full-size 40 meter Quad element for 
his new beam. 


PE 


Fig. 7 - A worm's eye view of the 
“Monster Quad" at W5MOK. Bob is 
atop the tower. He's built Quads as 
big as will fit on a 64 foot boom but 
reports mechanical difficulties. 


Fig. 8 - Don, himself! K5DUT operating 
at NSUN. 
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top section is telescoping, from 
2-inches in diameter down to 1/2-inch 
in diameter. It is 55 feet long (fig. 11). 

“The tower took about 80 hours to 
build and only 10 minutes to put up! It 
took a crew of four: one to supervise, 
one to drive a four-wheel truck which 
pulled the rope, and two on stabilizing 
ropes. A 36 foot gin pole was used, 
with a two point rope attachment to 
the tower, one at the 40 foot level and 
the second at the 88 foot level. A com- 
pound block and tackle did the job. 

“The vertical antenna is insulated 
from the ground by fiberglass plates 
which fasten the tower to the base 
(fig 12). A yard of concrete is used and 
the mounting assembly is made of 
angle iron. The tower measures 12 
feet across at the base and is 137 feet 
high. 


“Antenna resonance with 23 
radials is 1815 kHz. and covers up to 
1900 kHz. with a very low value of 
s.w.r. The antenna can also be fed in 
series with a parallel tuned tank cir- 
cuit at the base for 80 meter opera- 
tion. And during the first few days of 
operation on 160 meters, very good 
reports have been received from New 
Zealand and the east coast. Figs. 11, 
12, and 13 show closeups of the 
tower.” 

“Now, that's a real DX antenna for 
160 meters. And no guy wires”, ex- 
claimed Pendergast. “It should be a 
blockbuster for the coming DX 
season!" 

“Yes”, | agreed. “And do you want 
to see another block-buster antenna? 
Well, here's a photograph of the array 
at JA1KSO in Japan (fig. 14). No 
details, but | see a tribander beam at 
the bottom, plus a six meter array. 
Then at the top is a 40 meter beam, 
plus two other arrays for 10 and 15 
meters. And to top it all off, a 4-bay ar- 
ray for 144 MHz. That's quite an 
antenna farm.” 

“Yep”, said Pendergast. “It makes 
me proud when | work DX with my 
ground plane to think of all the Big 
Guns that | beat out!” 

“The ionosphere is a great leveller 
of signals”, | replied as | gathered up 
the photographs. “The station with 
the big antenna has a lot going for 
him, but he’s not always the loudest 
signal, nor the first one to win out ina 
pile-up. Operating skill still means a 
lot and being at the right place at the 
tight time is very important. I’ve work- 
ed a lot of DX from exotic overseas 
locations and let me tell you it is very 
easy to pull an S-6 signal out of a 
pileup of S-9 signals. Of course, when 
everybody is piled up on a single fre- 
quency and the skip is good, 
everybody is S-9 plus and you can't 
understand anything. But, with the 
breaks, the fellows with small anten- 
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Fig. 9- An experimental eight element 
Yagi on an 82 foot boom is ready to go 
up at KSDUT. Watch out for this one! 


Fig. 10 - The “top band" vertical 

antenna at K6KBE works plenty of DX 

on 160 meters. Self-supporting tower 

can also be tuned for 80 meter opera- 
tion. 


Fig. 11- A top view of the tower before 
erection. Note the Eiffel-tower effect 
of tapering. 
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just received his Advance Class 
License, so he’s breathing hot and 
heavy for a new DX antenna.” 

“You two fellas have your summer 
vacation program all worked out”, | 
laughed. “I'll see you on the low end.” 

Correction: The two-band loop 
antenna design described in the 
March, 1979 antenna column was er- 
roneously attributed to W3GNQ. This 
antenna is an original design of 
George Badger, W6TC. George fur- 
nished the information concerning 


— ane 


Fig. 12 - The tower at K6KBE is in- 

sulated from ground by means of 

fiberglass plates which hold tower to 
the mounting base. 


Bees 


nas still work plenty of DX. You can 
count on that. Especially now that 10 
meters is booming. Power and big 
antennas don't mean so much on that 
band.” 

“I agree", said my friend. He went 
out the front door and then called 
back, “I'll see you next week. | need 
some ideas for my next Quad antenna 
project. But it won't be a Monster = 
Quad. | don't have the room for that. | Fig. 13 - Looking up inside K6KBE's 
And don't forget that Doctor Liv has tower showing internal stressing. 


Fig. 14 - The “Christmas Tree” anten- 
na installation at JA1KSO. 


two-band operation to Dick, W3GNQ. 
My apologies to all concerned 


For additional information on beam 
antennas of all types, plus data on 
simple wire antennas, be sure to read 
“The Radio Amateur Antenna Hand- 
book”, by W6SAI and W2LX. Available 
from Radio Publications, Inc., Box 
149, Wilton, CT 06897. Price: $6.95 
plus 50¢ to cover handling and 
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Design, construction, fact, and even some fiction 


l must admit that Doctor Liv- 
ingston |. Presume looked unhappy. 
He sat across the desk from me and 
didn’t say a word as | finished up a 
batch of QSL cards to go overseas. 
Finally, in order to get the conversa- 
tion off dead-center, | said, “Well, 
how was your vacation trip? Do any 
hamming?” 

Dr. Liv sighed. “Yes”, he replied 
slowly. “But not very much. | ran into 
a real problem.” 

“Tell me about it”, | suggested, 
sweeping the cards to one side of the 
table, “Let me be your shrink, Tell me 
all”. 


clo CQ 


Lattice 
tower 


Groun rods 


Fig. 1-The wideband 80 meter sloper 
antenna of WB4PVT. Charles uses 
two sloper wires connected in 
parallel at the feed point. One wire is 
cut for 3650 KHz. and the other one 
for 3975 KHz. Separation of the wire 
ends near ground level is about 30 
feet. Resonance and s.w.r. curve can 
be varied by moving the ends farther 
apart, or changing height above 
ground. End height of about 10 feet is 
suggested. Parallel connected wires 
are fed from center conductor of RG- 
&/U feedline and outer shield is 
grounded to the tower. A No. 10 
ground wire runs from ground rods at 
base of tower up to the point on the 
tower at which the shield is attached. 


My friend laughed. "I had a terrible 
time, ham radio-wise. | took my por- 
table rig along, the transceiver, anten- 
na tuner and a random-length wire for 
an antenna. | ran the wire from the liv- 
ing room across a yard to the next 
building and hooked it onto a stairway 
balcony. It was a nice antenna, about 
40 feet high. And | laid out a bunch of 
radial wires for 20, 15 and 10 meters 
on the porch. It was a pretty good 
setup, but | never used it”. 

Doctor Liv stopped, so | asked the 
inevitable question. 


“Why not?” 
“TII tell you! As soon as | got the 
transceiver loaded up properly and hit 
the key, all the smoke detectors in the 
building next door went off! What a 
racket! It scared the hell out of me 
and all my neighbors! Can you im- 
agine the racket made by eight smoke 
detectors going off at once?” 
“I can imagine”, | replied. 
Doctor Liv. continued. 


“The 


Fig. 2— The dual-polarity Avanti 10 
meter Quad at WD9ABG. This novel an- 
tenna provides either horizontal or verti- 
cal polarization at the flick of a switch. 
Matching sections are folded into a loop 
at the center of the director. Switchable 
polarization is very useful for DX work 
says Marty. 
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neighbors were mad, frightened and 
puzzled. And | don't blame them, | 
was unhappy, too. Luckily, no one 
jumped to the conclusion that the 
antenna wire had anything to do with 
the problem. | sneaked back into the 
living room while the neighbors were 
milling around and hit the key again, 
and the smoke detectors went 
off—bang! Just like that.” 

“Well, what did you end up doing 
about it?” 

“| stayed off the air the rest of the 
day. A repairman came around to look 
at the smoke detectors, but he didn't 
do anything and finally went away. 
That night, | took down the long wire 
and moved it at right angles to the 
building. Next morning | went on the 
air—very timidly, | assure you—but 
the problem seemed over, The smoke 
detectors were quiet. 

“But it seems a damned shame that 
| was caught in such a bind. | was only 
running about 180 watts, but | guess 
the strong r.f. field around the end of 
the wire was enough to set off the 
smoke detectors. It’s just too bad that 
junk like that is allowed on the 
market! Why should a smoke detector 
be sensitive to r.f.?" 

“I don't know", I replied. “I've never 
seen the schematic of one. But 
perhaps one of the readers of my CQ 
column has the answer. How do you 
clean up a smoke detector so that it 
doesn't go off when exposed to a 
nearby r.f. field?” 

“Whoever has the answer to that 
question can certainly do a public 
service by helping fellows like myself 
that have run afoul of the beasties”. 
Liv. frowned, and then turned to a 
more happy subject: antennas. 

“Look at this letter | received from 
Charley, WB4PVT (fig. 1). He wanted a 
sloper antenna that would cover the 
whole 80 meter band. So he tried the 
idea of using two parallel-connected 
slopers, one cut for 3.7 MHz. and the 
other cut for 4.0 MHz. The wire ends 
were separated by about 30 feet. The 
sloper was mounted to the side of his 
tower at about the 50 foot level. As 
you know, the sloper is a quarter- 
wave wire that uses the tower itself | 
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Fig. 3-The “all-band” vertical antenna 
of 10ZV in Rome, Italy. The antenna 
consists of a 33'10" whip with aux- 
iliary vertical antenna wires con- 
nected in parallel at the base. Radial 
wires are run on the roof of the 
building. 

as a counterpoise, or ground system. 
WB4PVT ran a #10 wire down the 
tower to ground rods at the base. The 
wire was grounded both to the tower 
and to the braid of the coax cable at 
the top. The center conductor was 
connected to the two antenna wires. 
Not a bad idea for a wideband 80 
meter antenna”. 

“Yes”, | agreed. “I've never seen a 
wideband sloper antenna before. 
Nice going, Charlie.” 

| handed Doctor Liv. a photo (fig. 2). 
“This will be of interest to a 10 meter 
DX bug, such as yourself. This was 
sent to me by Marty, WD9ABG. This is 
the new Avanti PDL 5X10 dual- 
polarity Quad, Model ARD-122. Avanti 
is getting into the ham antenna field, 
after many years dominating the CB 
market.This is one of their first ham 
designs. 

“Basically, it is a two element 
Quad whose polarization can be con- 
trolled from the operator's position. 
Your choice of either horizontal or 
vertical polarization at the flick of a 
switch! The antenna has two gamma 
matches, two feedlines and a coaxial 
switch, Marty has his PDL array cut 
for 29.6 MHz. and uses it on 10 meter 
FM. He finds that polarity switching 
is very effective in reducing phase 
distortion that shows up on FM skip 
signals. Some signals that are com- 
pletely unreadable due to phase 
distortion are completely readable 
when antenna polarization is chang- 
ed. And, of course, vertical polariza- 
tion comes in handy when working 
local mobile stations”. 


“Which is best for DX work, 
horizontal or vertical polarization?”, 
queried Doctor Liv. 

“Ah, that’s the question”, | replied. 
“Theory has it that ionospheric- 
reflected high frequency waves lose 
their original polarization and that the 
reflected wave is randomly polarized. 
That may be true. It certainly is in- 
teresting to switch back and forth 
from horizontal to vertical polariza- 
tion on a DX signal and watch the 
S-meter. On some very long skip 
signals, the vertical polarization pro- 
duces a good signal which completely 
drops out when the antenna is switched 
to horizontal polarization. In any 
event, it is very convenient to able to 
switch polarization at will. It can real- 
ly pay off on 10 meters, regardless of 
the mode of transmission”. 

| reached into the desk drawer and 
produced a letter which | tossed to 
Doctor Liv. 

“Look at this “all-band” vertical 
antenna that Francesco, I0ZV is using 
on the Via Flamina in Rome, the Eter- 
nal City. I'm sure that you've heard 
his robust signal on the bands. It is a 
very simple and effective installation 
(fig. 3). Francesco has a 3310" 
aluminum whip antenna which is 
resonant at about 7080 kHz. There are 
two 33 foot radial wires running 
across the roof of the building to form 
a ground return. The whip element 
diameter at the base is 1-5/8", taper- 
ing to 7/16" at the top. The antenna 
also operates as-is on the third har- 
monic at 21 MHz". 

“That takes care of two bands”, 
observed Doctor Liv as he studied 


Fig. 4-The base of the J0ZV antenna 

showing the radial wires, antenna 

support and 80 meter loading coil. 

Note the 20 and 10 meter vertical 

wires running parallel to’ the 
aluminum tube. 


the photographs (fig. 4 and 5). 

“The antenna is base loaded for 80 
meter operation by a coil made of 
aluminum fence wire (1/8-inch 
diameter). The coil has 17 turns, 
2-3/4" diameter and is about 3-1/2” 
long. Resonance is at 3.7 MHz. The 
number of turns can be adjusted to 
move the resonance point about in 
the band. One 135 foot radial is used 
for 80 meters. It is run around the roof 
in a haphazard fashion. 

“An aluminum cross-bar is 
clamped to the antenna at the 20 foot 
level. This supports the 20 and 10 
meter verticals, which are 16'6” and 
8'2” long respectively. The aluminum 


Fig. 5-The base loading coil of the ver- 
tical antenna is placed in a plastic 
cup as is the relay which places the 
coil in the circuit. Francesco reports 
good DX with this antenna on all high 


frequency bands: 80 through 10 
meters. 


wires are fastened to the cross-bar 
with nylon rope. The bar is two feet 
long so that the wires are spaced 
away from the vertical aluminum ele- 
ment. The wires and the tubing are all 
connected together at the base of the 
antenna. Two radials for each band 
are added at the base; their lengths 
are 166", 11'2” and 8'4" respectively 
for 20, 15 and 10 meters. 

“The vertical is guyed at the 20 foot 
level by nylon ropes to counteract the 
winter winds and the base is held toa 
supporting structure by an insulating 
plate. 

“Francesco notes the s.w.r. is less 
than 2.5-to-1 from 3.6 to 3.8 MHz., with 
a minimum of 1.2-to-1 at resonance. 
S.w.r. minimum on 40 meters is 
1.4-to-1; 20 meters, 1.2-to-1; 1.9-to-1 on 
15 meters and 1.4-to-1 on 10 meters”. 

“Very good!”, exclaimed Doctor 
Liv. He looked at the letter and 
photographs. "I see Francesco has 
had the antenna up and working with 
no problems since 1971. It must be a 
good design to stay up all that time!” 

“Many DXers use a vertical anten- 
na of this type", | replied. It is about 
the only answer if you are space- 
limited. If you have the space to run 
the radials out below the antenna, 
your problems are solved". 
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“Let me see the letter you got from 
Lew, K4VX", urged Doctor Liv. “I 
understand he has a nifty way of 
repairing a Monster Quad without 
taking it down from the tower". 

“That's right", | replied." Lew 
writes that a lot of information about 
Monster Quads has appeared in this 
column but not much advice on how 
to repair the broken elements that are 
beyond reach from the tower”. 

“It's a real hassle to take down a 
four element Quad", agreed Doctor 
Liv. “How did Lew handle the 
problem?” 


L al : 

Fig. 7 — K4VX repairing his Monster Quad! Note the extra 10 meter Yagi director 

element (behing Lew). This improves coupling to the first 10 meter director, pro- 

viding better front-to-back ratio and lowering impediance of driven element to 
about 55 ohms on 10 meters. 


Fig. 6 — Lew, K4VX, installs temporary outrigger at top of his 100 foot tower so 

that he can repair his Monster Quad without having to lower it to the ground. Al- 

uminum ladder is bolted to the tower and free end is guyed back to the top of the 
tower. Outrigger was tested at 3 foot level before it was installed at 96 foot level! 


“Lew says last year his 10 meter 
driven element opened up at the feed- 
point. The Monster Quad was on top 
of a 100 foot tower and he hated to 
think of hauling the antenna down for 
repairs. 

“Lew decided to repair the element 
in place. He disassembled one section 
of an aluminum extension ladder and 
mounted the bottom of it to a section 
of angle iron which was drilled to bolt 
in place of one of the tower steps. The 
ladder projected out from the tower 
and the free end was guyed back to 
the top of the tower by means of 


3/16-inch diameter aircraft cable. 

“Before Lew put this outrigger atop 
his tower he mounted it about 3 feet 
clear of the ground and worked with it 
until he was satisfied it was safe. He 
then remounted it at the 96 foot level 
on the tower (fig. 6) and slowly crawl- 
ed out on the ladder with a bag of 
tools to repair the feed point. His bud- 
dy, K4EBY, took these shots with a 
telephoto lens". 

“Wow”, said the good Doctor as he 
studied the photos. That takes plenty 
of nerve to crawl out on that ladder 96 
feet up in the air (fig. 7). | get a 
nosebleed even thinking about it!” 

“I agree”, | replied, “But I'm not as 
young as | used to be”. “Lew said he 
put the Quad up originally with a 
messenger cable strung from the top 
of the tower to another tower about 
150 feet away. A pulley which could 
ride as a trolley along the messenger 
cable held a 3-pulley block. A rope at 
the pulley block went to the Quad 
tower. The Quad was assembled on 
the ground between the towers and a 
2-pulley block was secured to the 
Quad boom at the center of gravity. 
Two hams hauled the six element 
Quad up into the clear between the 
towers and then walked slowly 
towards the Quad tower, pulling the 
Quad along with them. Once the 
Quad boom could be reached by a 
small winch cable, W3GRF and K4VX 
winched the Quad in place and set 
the bolts. The guys on the ground 
were K7ZZ, N4SW, K6BRB and some 
s.w.l.'s. 


“One other item of interest: Lew used 
8 foot spacing between Quad elements 
which worked -fine on all bands, 
however on 10 meters he mounted a 
15'6" long Yagi director element be- 
tween the driven loops and the first 
set of Quad directors. This improved 
the 10 meter pattern and also reduced 
the feed point impedance on 10 
meters from 120 ohms to about 55 
ohms. 

“Lew says he is a contest operator 
primarily and that this antenna takes 
a back seat to no one on the East 
Coast, including checks with W3AU 
and his element, 10 meter Yagi. 

“Finally, Lew says that an ice- 
covered Quad makes a very good 
rotary dummy load in the winter 
months, and the last few storms 
proved that!” 

“Amazing”, said Doctor Liv as he 
studied the photographs. “I would 
hate to tangle with K4VX. | wonder 
what all the Monster Quad en- 
thusiasts in Cow Town (Fort Worth) 
think of this East Coast com- 
petition?” 

“They must be aware of K4VX. | 
guess they are just too modest to 
comment”, | replied. jog 
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W ho's your friend?", | asked as 
Pendergast swept into the ham shack 
with a large bumpkin in tow. 

Pendergast sat down in my favorite 
Operating chair and motioned 
towards his companion. "I want you 
to meet Johnathan Cadaver. He’s a 
Country-Western song writer and study- 
ing for his Novice ticket”. 

Johnathan engulfed my outstretched 
hand in a bear-like grasp and said 
that he was pleased to meet me. He 
didn't sound like a song writer at all. 

“Well, what songs have you writ- 
ten?”, | asked in a cheery tone. 

Johnathan sighed and said, “Have 
you ever heard /'d Rather Have A Bot- 
tle In Front Of Me Than A Frontal 
Lobotomy?” 

“No, | don’t think | have", | replied. 

“How about Take Back Your Golden 
Garter, Mother, My Calf Is Turning 
Green?" 
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Fig. 1-The antenna farm at DXer 
W3GRF, A four element 40 meter 
beam with eight interlaced 10 meter 


elements on a 70-foot boom (photo by 
K4VX). 
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Fig. 2-The stacked beams at 

WD9GMA for 10 and 15 meter opera- 

tion feature the new Gamma match 
design of KA9ACN. 


| shook my head. 

Pendergast sighed deeply and 
said, “Johnathan, | think you had bet- 
ter concentrate on your Novice 
license for a while and forget about 
Country-Western music”. 

“| guess you're right”, replied 
Johnathan. “| should be able to take 
the exam in a few weeks”. 

“One of the fun things about ham 
radio is the hobby of antennas”, said 
Pendergast. “You'll have a lot of fun, 
Johnathan, working on antennas. 
Sometimes that’s more fun than talk- 
ing on the air”. 

“Pendergast is right, as usual”, | 
remarked. “As an example of what's 
happening these days, here's a pic- 
ture of the antenna farm at W3GRF 
(fig. 1). Lenny has a four element 40 
meter beam with eight interlaced 10 
meter elements on a 70-foot boom. 
This picture was taken by K4VX. Isn't 
that a beautiful antenna?” 

Johnathan studied the photograph. 
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“I'd have to write a lot of songs to pay 
for that", he announced. 

“A lot of fellows have less expen- 
sive installations than that One”, | 
said. “Look at the antennas at 
WD9GMA and KA9ACN and KA9ACO 
(figs. 2 and 3). These are homemade 
stacked 15 and 10 meter beams. 
Larry, KA9ACN, is working on a new 
design for the Gamma and Omega 
matches and hopes to have informa- 
tion available on an improved version 
very soon”. 

“Fine”, remarked Pendergast. “I've 
had nothing but trouble with the Gam- 
ma match on my beam. Changes in 
temperature, humidity and baro- 
metric pressure play havoc as far as 
keeping the container that houses 
the capacitor sealed. And it’s harder 
and more expensive each year to find 
a suitable transmitting capacitor for 
the matching system”. 

“Larry hopes to have these pro- 
blems solved soon. As soon as | 
receive word from him, l'Il let you 
know”, | said. 

“Anything else in the old mail 
bag?”, asked my friend. 

“Well, | received a letter from Matt, 
WB6HSG, with a beautiful photo- 
graph of his antenna (fig. 4). Matt 
wanted me to know that all of the 
Monster Quads are not located in 
Fort Worth or Dallas. 

“Matt's antenna is mounted on a 
48 foot boom and consists of six 
elements on 20 meters, 7 elements on 
15 meters and 9 elements on 10 
meters. 

The Monster Quad is mounted on a 
Tri-Ex “Sky Needle” TM-370HDC at a 
height of 96 feet. The Quad loops are 
constructed of No. 14, nineteen 
strand, teflon covered wire (white), 
The spreader arms and spiders are by 
Cubex. And Matt uses separate coax- 
ial lines to each driven element. 

“The antenna was tuned and dip- 
ped to frequency at a height of 52 feet 
with the aid of a crane and a 70 foot 
ladder boom. Matt says he can't 
measure the gain, but it appears very 
good, and the front-to-back ratio is 
better than 35 dB on all bands”. 
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Fig. 3-Another stacked 10 and 15 mete 


elements on 15 and 4 elements on 10 rr 


“Those are pretty impressive | 
figures”, intoned Pendergast as he 
and Johnathan studied the illustra- | 
tions 

“Matt goes on to say that he's go- | 
ing to make some on-the-air com 


| Fig. 4-How’s this for a first-class Monster Quad? 
on 20m 


at WB6HSG. Matt has six elemen 
| and 9 elements on 10 meters, allona 
| Ex “Sky 


combo at KA9ACD and KA9ACO. Three 
A neat installation. 


parisons soon. He's installing 
another tower about 150 feet away 
from this one and will make com- 
parison tests using the Quad against | 
a long-boom Yagi and a six element | 
KLM array. He's also going to check | 
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out some smaller three and four ele- | antenna, coaxial fed, the uses the 


ment Yagi beams as time permits”. 

“Sounds great”, said Pendergast. 
“I'm looking forward to hearing all 
about his experiments”. 

“Here's some more information 
that may be of interest to you”. | 
handed Pendergast a letter. “This is 
from John, VE2CV. He has the great 
advantage of being able to run tests 
on an antenna range at the Canadian 
Department of Communications 
Research Center at Ottawa, Ontario. 
John modeled an 80 meter sloper 
antenna at 200 MHz. and ran tests to 
determine the radiation pattern of 
this interesting antenna. A sloper, as 
you know, is merely a quarter-wave 
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supporting tower as a ground plane. 

“John says that the sloper radiated 
essentially like a vertical ground 
plane antenna with an essentially om- 
nidirectional pattern (fig. 5). A slight 
directivity exists in the direction of 
the wire”. 

“That sounds reasonable”, said 
Pendergast. “It is too much to expect 
any great degree of directivity out of 
such a simple antenna”. 

“In closing, John says that the best 
antenna he has run on the range is a 
full-wave Delta loop, apex up, and fed 
at one corner. This provides a ver- 
tically polarized signal with a surpris- 
ing gain of about 6 dB over a dipole! 
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Fig. 5-Directivity pattern of sloper antenna modelled at 200 MHz by VE2CV. 
Sloper pattern is essentially the same as a vertical antenna, with a slight direc- 
tivity exhibited away from the tower. 


He measured the input impedance at 
about 150 ohms and used to 4-to-1 
balun to match a 50 ohm coaxial 
transmission line. He says that one 
basic problem is that ground cannot 
be properly modelled as a finitely 
conducting earth”. 

Pendergast smiled. “Just tell John 
that earth can be approximated at 
S-band (2-4 Gc) by coating the ground 
plane with peanut butter!” 

“That’s a handy thing to know”, | 
replied. 

Johnathan, who had been listening 
intently to the discussion finally 
spoke up. “Well, I'm not a ham yet. 
And | don't understand a lot of this 
conversation. Aren't there some sim- 
ple rules about dipoles and ground 
plane antennas that | can understand 
and that will help me when | get on 
the air?” 


“Yes”, I replied. Radio Communica- 
tion, the monthly magazine of the 
Radio Society of Great Britain, 
reprinted an article by ZL2AKW of 
New Zealand, published originally in 
“Break-In”. These rules summarize 
the state of things very nicely and 
dispel a lot of “antenna lore” that is 
floating around, Here they are: 

1- A dipole cut for the middle of the 80 
meter band and fed with an 50 ohm 
line via an antenna tuner will work 
over the whole 80 meter band. 

2- The same antenna, fed with 300 
ohm ribbon line, or open-wire line, will 
work on any band from 160 meters 
through 10 meters. 

3- Unless higher than 150 feet, it hardly 
matters on 80 meters in which direc- 
tion the dipole points: more signifi- 
cant will be the obstructions, trees, 
etc. which absorb some of the power. 
4- A long antenna provides more micro- 
volts to the receiver than a short one 
but a transmitting antenna radiates 
all the power fed to it (minus IR loss), 
5- Antennas, and the equipment con- 
nected to them, can confidently be 
expected to provide better and better 
results on the high frequency bands 
as the sunspot cycle goes up and up, 
6- The result of doubling your r.f. out- 
put will be virtually unnoticeable, but 
halving input power may well be 
noticeable since output efficiency 
may be affected. 

7- A poor antenna is always a poor 
antenna; but when conditions are 
good it will work. 

8- There are no magic formulas or 
magic boxes that are able to improve 
the performance of a poor antenna, 
but it is easy to reduce dramatically 
the efficiency of a good antenna. 

9- A bought antenna is not a better 
antenna than a home-made one, but 
merely a more expensive antenna; a 
better investment is a good book on 
antennas. 
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Johnathan smiled. “It sounds as if 
there is no easy road to a loud 
signal”, 

“That's right”, | admitted. “But you 
can still work wonders with an inex- 
pensive dipole antenna or a ground 
plane. The whole situation is relative. 
A good operator with a simple anten- 
na can work plenty of DX until he is 
outclassed by a good operator with a 
big antenna. One of the toughest 
times for a QRP station with a simple 
| antenna to work DX is in a DX con- 
test. Too much competition from the 
big signals. On the other hand, an ex- 
cellent contest operator can over- 
come the handicap of a simple anten- 
na and still compete DX-wise. Unfor- 
tunately, there aren’t many of us that 
fall in this exalted class". 

| tossed Pendergast a clipping 
from the ‘Financial Times of 
London". “Read this”, | said. “Allan, 
VPQAD, sent it to me. It concerns ex- 
periments run at the Royal Military 
College in England. It was found that 
a large reduction in antenna length 
could be achieved by placing a ferrite 
coating on the wire. In the tests, 
small ferrite beads were strung on the 
wire. The experiments covered the 
frequency range of 5 MHz. to 100 
MHz. The lower frequency limit was 
limited only by the bulk and weight of 
the beads”. 

“You mean | can string ferrite 
beads on a wire—a dipole— and 
reduce the physical length?”, 
demanded my friend. 

“That's what it looks like to me”, I 
replied. "This may be the way to make 
a physically small Yagi beam antenna”. 


“Maybe that'll be the next break- 
through in mini-antennas", said 
Pendergast hopefully. “I hope to hear 
more about ferrite loaded wires. And | 
also hope you can tell me what this is 
all about". He handed me a small 
drawing torn from a magazine. 

“This is from a recent issue of CQ- 
Ham Radio, published in Japan. It 
looks like the driven element of a 
Quad antenna (fig. 6). Too bad | can't 
read Japanese! But look at that in- 
teresting feed system! Is it an at- 
tempt to broadband a Quad loop? The 
dimensions are in meters, so this 
looks like it is a 20 meter loop.” 

| studied the drawing. “This seems 
like a first cousin to the so-called 80 
meter coaxial dipole which was sup- 
posed to provide broadband coverage 
of the entire 80 meter band”. 

“But it didn’t, did it?”, interrupted 
Pendergast. “I remember that Walt 
Maxwell, W2DU, pretty well shot that 
antenna down in flames in one of his 
articles". 

“| remember that”, | said. “Perhaps 
this loop feed system doesn’t work 
any better. But hope springs eternal. | 


| 


would like to try it out”. 

It looked as if Pendergast and 
Johnathan were getting ready to 
depart, so as a final remark, | said, 
“Before you go, you might be in- 
terested in the simple 80 meter ver- 
tical antenna at WD9AXF. Jack 
wanted a quick vertical for DX work. 
He hung 50 feet of RG-58/U coax ina 
pine tree and used the outer shield as 
the radiator. At the bottom of the 
antenna he inserted a surplus coil 
(2-12 inches in diameter and 11 turns 
per inch, about 8 inches long) in 
series with the coaxial line to the sta- 
tion. He laid out 32 radials from the 
base of the tree, each radial about 66 
feet long. Then he adjusted the num- 


Fig. 6 — The interesting Quad loop feed 
system featured in the Japanese maga- 
zine CQ-ham radio. It looks like a ver- 
sion of the 80 meter coaxial dipole de- 
sign. Dimensions are in meters. 


ber of turns in the series-connected 
inductor and could drop the SWR to 
less than 1.3-to-1 at any point in the 
80 meter band. 

“The RG-58/U coax he used for the 
vertical antenna was wrapped around 
the trunk of the tree as a support. And 
the whole thing only took a few hours 
to build up. Jack says that compared 
to his inverted-V the vertical antenna 
is usually weaker out to about 1200 
miles but beyond that it is the better 
of the two. 

“So there you are. A simple vertical 
antenna that uses a tree for support”. 
Note - More antenna information? 
Read Bill Orr's antenna handbooks: 
“Simple, Low-cost Wire Antennas” 
($4.95) and “All About Cubical Quad 
Antennas” ($4.75). Available from 
Radio Publications, Inc., Box 149, 
Wilton, CT 06897. Add 50¢ per book 
for postage and handling. 
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Es Betore any antenna talk, why 
don't you bring me up to date on the 
activities of all my friends?”, | asked. 

Doctor Livingston |. Presume relaxed 
in his chair, dropping a magazine on 
the operating desk and thought for a 
moment. 

“Well, Johnathan Cadaver is still 
waiting for his Novice license. He 
took the exam a few weeks ago. And 
Pendergast has jilted Bella Amtrak 
and is now going with Gloria Goosby. 
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Fig. 1 - The 40 meter vertical beam of 

G3HCT. Three reflectors are placed be- 

hind a quarter-wave vertical antenna 
(from Radio Communications.) 


and | am going to get back on the DX 
bands after a long, summer layoff". 

“Now that we are getting into fall 
weather, you should notice a great im- 
provement in 15 and 10 meters”, | 
replied. “And the summertime static 
is rapidly dropping off on 40 and 80 
meters. All in all, it looks like a great 
winter season for DX”. 

Doctor Liv pushed the magazine 
across the table to me. “This is a re- 
cent issue of Radio Communication, 
the monthly publication of the Radio 
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Society of Great Britain. There's an in- 
teresting article on a simple quarter- 
wave 40 meter vertical beam by 
G3HCT (fig. 1). He uses a folded 
unipole about 34 feet long, with 3-1/2 
inch spacing between the wires. It is 
operated against a good radial ground 
system. Three “sloper” reflec- 
tor wires are used to obtain directivity 
and front-to-back ratio. The reflectors 
are about a half-wavelength (71 feet). 
Gain measurements were not made, 
but many comparative tests were run 
against a neighboring ham who had a 
two element 40 meter Yagi beam at 
120 feet. This simple antenna, in the 
best direction, was only 1/2 to 1 S-unit 
down from the Yagi beam. In fact, 
G3HCT says it is the best 40 meter 
antenna he's ever used”. 

“What does he use for a matching 
network?”, | asked. "I bet the feed- 
point resistance of that antenna is a 
lot higher than 50 ohms”. 

“Yes”, replied Doctor Liv. “He used 
a stub matching system (fig. 2). The 
length E was determined by shorting 
through the coax line with a pin. 
When the correct spot was determined, 
the line was trimmed and the end 
shorted with a more permanent joint”. 

“That looks like an interesting 
antenna”, | admitted. “More and more 
hams are experimenting with ver- 
sions of the sloper antenna and it 
looks like it is evolving into one of the 
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Fig. 2- The coaxial matching system for 

the 40 meter beam. Length D is 16' 2" 

and length E is 9' 3” for 50 ohm cable 
(from Radio Communication.) 
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Fig. 3 - The zig-zag “sloper” antenna 
for 40 and 15 meters at G4GMX (from 
Radio Communication.) 


more popular types.” 

Doctor Liv pointed to another il- 
lustration in Radio Communication. 

“Here's another short note on a zig- 
zag sloper for 40 meters that was an 
offspring of the 160 meter design of 
VE7BS. This small antenna was built 
for 40 meters by G4GMxX. He says that 
it works well not only on 40 meters 
but also on 15 meters, with the low 
points only a few feet above ground 
(fig. 3). 

“On 40 meters this is a half-wave 
element, voltage fed from the base by 
means of a standard L-network (a 
series inductor and a parallel 
capacitor). On 15 meters the antenna 
forms a 3/2-wavelength system, pro- 
viding good broadside directivity. 

“And, finally, G3GMM points out 
the virtues of the 40 year old Bi- 
square antenna (fig. 4). He's revived 
this design, which is merely a loop 
(open at the top) that has two wave- 
lengths of wire in it—as opposed to 
the Quad loop which has only one 
wavelength of wire. G3GMM uses two 
loops at right angles to each other 
and switches back and forth between 
them. Each antenna has a broad 
figure-8 pattern, so he gets nearly 
complete coverage with this simple 
system. The antenna is slung from a 
40 foot pole and the dimensions for a 
10 meter array are given in the draw- 
ing. The closed stubs are about a 
quarter-wave long, each loop being 
put on frequency by a dip-oscillator 
coupled to the stub. Radiation 
resistance is high and the antenna 
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Fig. 4 - Radio G3GMM uses a pair of Bi-Square loops for full coverage. Large 

loop has about 4dB gain over a dipole. Quarter wave stub is used for good 

match to transmission line. Dimensions shown are for 10 meters. Loops are 
open at the top (from Radio Communication.) 


provides excellent bandwidth. Of 
course, a 50 ohm line and 4-to-1 balun 
may be substituted for the open wire 
transmission line.” 

“| remember that antenna”, | said. 
“While not many hams use it, it is one 
of the best wire beams that can be 
slung from a single pole. In this case, 
the gain of the big loop is about 4 dB 
over a dipole.” 


Doctor Liv leaned back in his chair 
and said, “Well, | have exhausted my 
antenna ideas. What do you have to 
offer me?” 

“| just returned from Washington", 
I said, “And | had a good chat with 
K4VX, one of the big-gun DXers on the 
East Coast. He excels in 80 meter DX 
and has worked with a lot of antennas 
on that band. His primary antenna is a 


Fig. 5 - The 40 meter beam at K4VX also serves as an 80 meter dipole. Boom is 
end-loaded by 40 meter elements and is matched to 50 ohm line by means of a 
gamma match rod shown below the boom. 


three element 40 meter beam on a 130 
foot steel tower and he’s hung many 
80 meter antennas from that 
tower—slopers, dipoles, delta loops, 
inverted V's and lots more. 

“About a year ago Griff was ex- 
perimenting with an 80 meter 
inverted-V suspended near the top of 
the tower. While adjusting the wire 
lengths to resonance at about 3.8 
MHz. he noticed that there was in- 
teraction between the 40 meter rotary 
beam and the inverted-V. In fact, the 
SWR of the V varied from 1-to-1 when 
the boom of the Yagi was perpen- 
dicular to the plane of the inverted-V 
to nearly 6-to-1 when the boom was 
parallel to the inverted-V. Obviously 
the 40 meter beam possessed boom 
resonance somewhere in the 80 meter 
band! 

“So Griff took down the inverted-V 
and decided to put the boom 
resonance to work on 80 meters. He 
fabricated a 15 foot long gamma 
match rod out of 1-inch diameter 
aluminum tubing and constructed a 
gamma matching capacitor of 450 pF 
{a 250 pF variable capacitor in parallel 
with a 200 pF transmitting mica 
capacitor), He put the matching 
device on the boom, tweaked the 
capacitor and loaded the 40 meter 
boom on 80 meters with a resulting 
SWR of about 1.2-to-1 for starters!" 

“Interesting”, said Doctor Liv as he 
looked at the photograph of the in- 
stallation (fig. 5). 


“Well, K4VX's 40 meter beam is 
home-built on a 48 foot boom with no 
insulation between elements and 
boom. The reflector is 70'8” long and 
the director is 64'0” long. These 
elements act like two capacity loading 
“hats” on the boom at 3.8 MHz. Start- 
ing at the center of the boom, the 
distance out to one tip of the reflector 
is about 59 feet. The distance out to 
the tip of the director is about 56 feet. 
This produces a physical length of the 
80 meter antenna element of 116 feet. 
But since there is tubing going in two 
directions in the “hat” (the parasitic 40 
meter element, that is,) the electrical 
length on 80 meters is slightly longer. 
Incidentally, the length of the 40 meter 
driven element has little or no effect 
upon the resonance of the boom and 
produces no interaction. 

“The 80 meter SWR curve of the 80 
meter loaded boom-dipole is shown in 
fig. 6. It runs about 200 kHz. between 
the 2-to-1 SWR points, which is very 

jood. 

“Griff points out that not everyone 
has a full sized 40 meter rotary Yagi on 
a 130 foot tower to play boom match- 
ing games with; however the same 
principles should apply to 20 meter 
beams or large tribanders for adapta- 
tion to rotary 40 meter dipoles. There 
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Fig. 6 - The SWR curve of the boom- 
loaded 80 meter antenna at K4VX. 


are literally thousands of amateurs 
with antennas that could be adapted 
to become rotary dipoles on 40 meters. 
The TH-6 and TA-36 beams should be 
capable of being boom-matched for 40 
meters with no modification other 
than the addition of a gamma match. 
The 204-BA is another likely candidate. 

“Another idea which bears in- 
vestigation is to use insulated boom to 
element mounts on the parasitic 
elements and then insert loading coils 
or capacitors (as applicable) to make 
the electrical boom-plus-element 
length resonant at a lower band than 
used by the Yagi. Using this tech- 
nique, correct resonance could be pro- 
duced with almost any combination of 
boom and element length.” 

Doctor Liv smiled and said, “I think 
that's a great idea and can be adapted 
to make almost any beam work on a 
lower band. But what about the fellow 
who doesn't have a beam?” 

Before | could reply, he answered 
his own question. “I've got a letter 
from W4BV. Buck tried out the G3NGD 
multiband antenna idea that you 
reprinted from Radio Communication 
in your January, 1977 column in CQ. 
The antenna looked like fig. 7. A 33 
foot mast was used for 40 meters and 
a top wire had two traps: one for 80 
meter operation atop the mast and one 
for 160 meter operation placed in the 
horizontal wire. 

“Well, W4BV tried this stunt. He had 
a 4-BTV vertical for 10 to 40 meter 
operation. He built a lightweight ver- 
sion of the traps using B&W inductors 
and used No. 16 wire for the flat top to 
reduce the wind load. The drawing of 
the original G3GND trap is shown in 
fig. 8. The 40 meter trap is dipped to 
7.1 MHz and the 80 meter trap is dipped 
to 3.7 MHz. Exact antenna resonance 
is determined by adjustment of the flat 
top. The 80 meter section is adjusted 
first. Buck reports that he's worked 
W7 and W7 stations on 160 meters 
with this simple antenna—using a 
good ground system, of course.” 

“That should work well”, | said. 
“This is a good idea to get a simple six 
band antenna in a small space.” 

“You read a lot about big antennas 


but most amateurs use quite simple 
antennas. | think there are more 
ground planes and dipoles than 
Monster Quads”, remarked my friend. 
He turned to me and said, “Did you 
read the fine article on Quads versus 
Yagis by N6NB in the May issue of 
ham radio magazine? | found it very in- 
teresting. What do you think of his 
conclusions?” 

| laughed. “You're not going to draw 
me into the old argument about which 
antenna is best—the Yagi or the 
Quad. There's a lot to be said for each 
antenna design. Wayne has made an 
important contribution to the discus- 
sion and all DX-minded hams should 
read his article. 

“There’s a lot of dangers in measur- 
ing antenna gain and trying to draw 
conclusions from antenna measure- 
ments between antenna types is like 
walking through a minefield. Wayne 
didn’t step on any mines, however, and 
he has some pretty impressive 
measurements on many different 
antennas. 

“A lot remains to be learned about 
the Quad. For example, some 
amateurs have found unwanted boom 
resonance in a large Quad array. | 
received a letter some time ago from 
an amateur who had a four element 
Quad on a crank-up tower. He had the 
tower down at 20 feet to do some 
maintenance on the antenna. By 
chance he was standing atop a tall 
ladder and touched the end of the 
boom near the director while the 
antenna was being fed a little power 
through an SWR meter. He was sur- 
prised to see the SWR change when 
he touched the boom. Normally the 
boom is assumed to be “cold” and 
doesn't affect antenna operation. How 
do you account for the change in SWR 
when the outer end of the boom is 
touched?” 
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Fig. 7 - The original G3GND all-band 
(10-160 meters) antenna. It has been 
modified by W4BV. He uses a 4-BTV 
vertical with traps using B&W inductors, 


“| don’t know”, admitted Doctor Liv. 
“| imagine the boom must be coupled 
to the Quad loops in some fashion.” 

“It might be that the Quad spider 
and metallic Quad arms are interfer- 
ing with proper antenna operation. | 
know that long aluminum arms can 
ruin Quad operation. But how about 
short arms? Many Quads use an 
aluminum spider that has short stub 
arms to which fiberglass poles are at- 
tached. How long can the stub arms 
be before you get into trouble? | don’t 
know.” 

“Beats me", said the Doc. “But it 
looks as if the physical assembly of 
the Quad, particularly the amount of 
metal in the plane of the loops, has 
more to do with operation of this 
antenna than has been previously 
thought. | hope Wayne and other ex- 
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Fig. 8 - The original G3GND trap. Coil 
is 40 turns No. 20 enamel wire spaced 
wire diameter on 1% diameter form. 
Turns are adjusted for resonance at 3.7 
MHz. The 40 meter trap consists of 20 
turns No. 16 enamel wire on 1%” dia- 
meter form, close-spaced, Trap is adjust- 
ed for resonance at 7,1 MHz. Drawings 
from Radio Communications, a RSGB 
publication. 


perimenters can come up with some 
of the answers. But that’s what 
makes antenna work so fascinating. 
As far as many hams are concerned, 
the design of an antenna is the last 
frontier in the exciting world of 
amateur radio!" 

(Those amateurs interested in more 
information on the Cubical Quad 
antenna should take note of the 
publication “All About Cubical Quad 
Antennas", by W6SAI. It is available 
for $4.75 plus 75¢ postage and han- 
dling from Radio Publications, Inc., 
Box 149, Wilton, CT 06897.) 


For more information on Radio 
Communication magazine, contact 
the Radio Society of Great Britain, 35 
Doughty St., London WCIN 2AE, 
England. 
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This place has been like a 
morgue", | said, glancing at 
Pendergast who has stopped by for a 
chat on his way home. “Where are 
Doctor Liv and Johnathan Cadaver?” 

“They went to the Ham 
Convention", replied Pendergast with 
a sigh. “Personally, I'm pooped out on 
conventions.” 

I did not reply, so he continued,” 
Want to know what Fukui Makota said 
about conventions?” 

“Who's he?", | rejoined. “Never 
heard of him.” 

“Well, Fukui Makota was the 
Japanese Commissioner to the 
Philadelphia Exposition of 1876. After 
visiting the Exposition, he said, ‘The 
crowds come like sheep, run here, run 
there, run everywhere. One man start, 
one thousand follow. Nobody can see 
anything, nobody can do anything. All 
rush, push, tear, shout, make plenty 
noise, say damn great many times, 
get very tired, and go home’. That's 
what the Ham Convention was like.” 

| sighed.” | agree. Guess | am get- 
ting old, However, something good 
often comes out of Conventions. 
Especially the Technical Sym- 
posiums. | remember there was a very 
interesting paper presented at the 
1975 ARRL National Convention by 
Ralph Robinson, W3IOA, who is at the 
Applied Physics Laboratory of John 
Hopkins University. Ralph holds the 
patents on several interesting aircraft 
antennas, and has developed a 
method of feeding a ham tower on 
various low frequency bands. Ralph 
Ladd, W3KA, was kind enough to 
send me a copy of the W3IOA presen- 
tation. It may be of interest to you.” 

| tossed Pendergast a impressive 
booklet that had been distributed at 
the Convention. “W3IOA has had this 
antenna design up for about 3 years 
now and has had good DX results on 
80 meters. In essence, the installation 
is an elevated vertical dipole which 
does not require a ground plane or 
radial wires. 

“The basic antenna installation at 
WSIOA is a triband Yagi for 20-15-10 
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meters mounted atop a freestanding 
Rohn-Spaulding HDX-48 tower (fig. 1). 
Atop the tribander is a Ringo Ranger 2 
meter antenna, and both antennas are 
mounted atop a 5 foot mast extend- 
ing above the tower. The overall 
height of the installation is 61 feet. 
“The idea is to transform the tower 
and high frequency antennas into a 
vertical dipole by the use of at- 
tachments called “isolators” and “ex- 
citers” which are shortened quarter- 
wave sections attached to the tower 
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(fig. 2). The isolator elements control 
the flow of rf current in the tower legs 
and thus isolate the tower from 
ground on 80 meters. One isolator is 
used for each leg of the tower and is 
tuned to a specific spot in the 80 
meter band. 

“The elevated vertical antenna is ex- 
cited in its central portion by another 
shortened quarter-wave section at- 
tached to the tower. This device is the 
exciter. A 50 ohm transmission line is 
tapped on the isolator element. 


capacitor 


Tuning 
capacitor 


Fig. 1 - The multiband antenna installation at W3IOA. A tribander beam covers 

20, 15 and 10 meters, with a 2 meter vertical antenna mounted atop it. The 

tower is used as a half-wave vertical antenna for either 40 or 80 meters by the 

addition of “isolators” (one for each tower leg and and “exciter”. The exciter is 

a modified gamma match that provides a transformation from the tower im- 

pedance to a 50 ohm transmission Le (Drawing courtesy of W3IOA and 
W3KA). 
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Fig. 2 - Drawing of shunt-fed exciter and isolator elements. Although shown in 

a horizontal position, devices are mounted vertically on the tower legs, as 

shown in fig. 1. Length of devices was determined by experiment. Exciter 

device is attached to the tower at its upper end and held away from the tower 

by a 7" insulator at the bottom end. A vacuum variable tuning capacitor was us- 
ed on the exciter element. (Drawing courtesy of W3IOA and W3KA). 


“And electrical representation of 
the W3IOA antenna is shown in fig. 3. 
The isolator is represented by a 
parallel resonant circuit (a trap, if you 
wish to call it that) which presents a 
high impedance to r.f. energy at its 
resonant frequency. The isolator is 
quite short in relation to a wavelength 
at 80 meters, being typically about 
nine feet long. 

“The dipole formed by a portion of the 
tower is raised off the earth by 
distance d. This distance is pretty 
much the choice of the installer and 
depends somewhat on tower dimen- 


4a 
(effective) 


»4 
{effective} 


sions. In any event, it helps to remove 
the antenna from the vicinity of the 
ground and thus reduces ground 
losses.” 

“How is the antenna excited?", 
asked my friend as he looked at the 
diagrams." You can't break a tower 
leg to insert a feedline." 

“You can represent the exciter ele- 
ment by another tuned circuit. It is, in 
fact a distributed inductance, as is 
used in the isolator. But the tapped 
coil gives the idea of how an im- 
pedance match is achieved to the ac- 
tive portion of the tower. This device 


Fig. 3 - Electrical representation of 
WS3IOA antenna. (Drawings courtesy 
of W3IOA and W4KA). 
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is very short, compared to the 
wavelength at 80 meters, being about 
ten feet long”. 

Pendergast frowned. “The exciter 
element looks like a gamma match- 
ing section to me”, he observed. 

“Not quite”, | replied. “But you 
have the right idea. Notice that both 
the exciter and the isolator are tuned 
to frequency by means of a variable 
capacitor at the ‘hot’ end of the 
assembly, W3IOA used variable 
vacuum capacitors in his installation, 
He adjusted the devices before he put 
them on the tower.” 

“How did he do that?”, demanded 

Pendergast, as he began to make 
notes and drawings in his ever- 
present notebook. 
“The devices are constructed of half- 
inch diameter copper tubing, right- 
angle joints and T-joints purchased 
from a plumbing store. For starters, 
the resonator is suspended in the 
clear, about eye level and is 
resonated by a 3-gang broadcast tun- 
ing capacitor. To get the reasonator 
on frequency, it was excited by a 
signal generator coupled by a link 
coupled to the shorted end of the 
device. A high impedance pick-up rf 
volmeter is coupled to the ‘hot end,’ 
and the capacitor is tuned for max- 
imum voltage. Once the required 
capacitance is found, the value is log- 
ged for future use. The exciter is at- 
tached to a tower leg by means of a 
cross bar whose flattened ends have 
holes drilled to match the bolt holes 
used to assemble the tower. Both are 
tinned before assembly so that 
similar metals are in contact with 
each other. The ‘hot’ end of the 
isolator is supported by a long 
ceramic insulator. The variable 
vacuum capacitor—a fragile Item—is 
connected across the insulator to 
protect it from mechanical stress. 
The capacitor is pre-set to the 
capacitance determined in the test 
just completed. 


“The isolator is placed at a location 
estimated, by eyeball, to be near the 
mid-point of the 80 meter dipole. 
Ralph put it where it is because there 
were some pre-drilled bolt holes in 
the tower at about the right point. 

“The isolator is attached to the 
tower at its upper end using a copper 
T. The rod is held away from the tower 
at the lower end by a 7-inch long in- 
sulator. The spacing of this isolator 
section, incidentally, bears an inverse 
relationship to the value of 
capacitance required for resonance. 

“Gosh”, said Pendergast. “Does 
this idea work on any tower?” 

“Well, Ralph states that it would be 
a rare coincidence if all, or even a few, 
of the physical dimensions selected 
for his installation were the ultimate 
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of optimizations. But the important 
consideration is that, taken as a 
whole, the system works!” 

“Are there any adjustments after 
the units are on the tower?”, asked 
Pendergast, as he scribbled away. 

“Yes, you have to fine-tune the 
isolators. You couple a signal 
generator to the “cold” end and tune 
the isolator for maximum voltage in a 
r.f. voltmeter coupled to the ‘hot’ end. 
The last adjustment is tune the ex- 
citer element for low s.w.r. on the 
feedline. Of course, this is only a 
quick run-down, and if you want more 
information about the system you 
might write to either W3KA or W3IOA, 
inclosing a stamped, self-addressed 
envelope. They might be able to pro- 
vide more details. 

“Right”, declared my friend. “I 
might just do that.” 

| tossed a magazine to Pendergast 
who caught it deftly without missing 
a word he was inscribing in his 
notebook. 

“This is a recent copy of the 
Telecommunication Journal, published 
by the International Telecommunica- 
tions Union in Geneva, Switzerland, | 
said. "There's a very interesting aricle 
in the propagation of the long 
distance signals between Germnay 
and Australia via the short and long 
paths on 9 MHz and 21 MHz. It con- 
cerns itself with reception of short- 
wave broadcast signals, but the inform- 
ation applies equally to amateur 
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transmissions. The great circle and 
long path are shown in fig. 4. Note 
that the long path travels through a 
zone of darkness (the shaded area) 
while the short path travels through 
sunlight. Here is a condensation of 
what the article says. 

“In order to reach listeners in 
Australia during the evening hours it 
is necessary to broadcast during the 
European morning time. The short ci- 
cle path is illuminated by the sun 
which implies high ionospheric ab- 
sorption in addition to the path at- 
tenuation. On the other hand, the long 
great circle path in its major parts 
passes through the dark hemisphere 
so that considerably less signal ab- 
sorption is encountered. Morover, the 
maximum usable frequency (MUF), 
which also depends upon the position 
of the sun, is lower for the long path 
than for the short path. On the 9 MHz 
band, this path was successful for the 
year and the results found on the two 
frequencies, expressed as a percen- 
tage of satisfactory reception are 
shown in fig. 5. 

“The authors of the article state 
that they were originally encouraged 
to try these tests because of the ex- 
perience of radio amateurs in using 
long path circuits successfully. 

“Opening hours of the long path at 
7 MHz and 9 MHz during all months of 
1958 are shown in fig. 6. It looks as if 
the spring months are the best for the 
DL-VK path, with May showing a long 
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Fig. 4 - Short and long Great Circle paths between Germany and Australia with day and night zones indicated. X is the 
sun’s Zenith angle. (Drawing courtesy of Telecommunications Journal. 


path opening of nearly four hours, 
starting about 0425 Zulu and running 
to 0800 Zulu. Notice that as summer 
and fall approached, the open period 
for long path transmission grew pro- 
gressively shorter and the openings 
appeared later each month. The 
shortest long path opening occurred 
in December for a period of about two 
hours from 0715 Zulu to 0915 Zulu. 
“There are more long path open- 
ings than one might think, For exam- 
ple, there’s a West Coast (W6) open- 
ing just at sunrise during the winter 
months (about 1530 Zulu) via the long 
path to Europe on 80 meters. You can 
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Fig. 5 - Percentage of satisfactory 

reception via the short and long great 

Circle paths (from the Telecom- 
munications Journal). 
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Fig. 6 - Opening hours of the long 

Great Circle path between Western 

Europe and Australia at 7 MHz (from 
the Telecommunication Journal). 


hear a lot of European s.s.b. just 
below 3.8 MHz. The signals are rather 
weak, and you need a good beam and 
a quiet location to hear and work 
them, but it is being done by a lot of 
DX'ers. 

“Too few hams take advantage of 
the long path. Some of them do, and 
they work a lot of DX. | just received a 
letter from a DX'er in New Jersey who 
reports good 10 meter long path open- 
ings during last spring. The openings 
were to Japan, Australia, Indonesia 
and Siberia. In March there was an ex- 
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cellent opening about 0345 Zulu to 
Malaysia (9M2) and Western Australia 
(VK6). Very few W stations were on for 
that one. Then in April there were 
many openings to VK6 and Japan be- 
tween 1100 Zulu and 1330 Zulu. There 
was an excellent one on April 17 when 
my friend worked VK6 on s.s.b. the 
long path, using a converted CB rig 
and a 5/8-wave vertical antenna. 

“More recently, the long path from 
New Jersey to the Far East on 10 
meters has been closed, but he noted 
that EA7PW in Spain was able to work 
Australia long path (through the USA) 
around 0500 Zulu. That was in July.” 

“Sounds as there's a lot of long 
path DX on all bands”, observed my 
friend. 

“Yes. Some years ago | operated in 
Monaco (3A-land). | found the long 
path to California opened within five 
minutes of 1715 Zulu each day. It was 
uncanny. | knew that | could hear 
California and could almost set my 
watch by the long path opening. At 
first | would hear Southern California. 
San Diego would come in, followed in 
10 minutes or so by Los Angeles. The 
skip would move up the West Coast, 
the Los Angeles fellows dropping out 
as | started to work the San Francisco 
gang. Then | would hear Portland, 
Oregon, and finally Washington and 
British Columbia. 

“If conditions were exceptionally 
good, the long path skip would then 
swing about and turn down south 
once again, only it would be inland: | 
would work Salt Lake City and then 
finally, just before the band dropped 
out, | could work Tucson, Arizon, The 
long skip seemed to follow an ellip- 
tical path—south to north then back 
down south again. The whole cycle 
seemed to take about 30 to 45 
minutes. 

“DX’ers would be wise to keep 
notes of long path openings in their 
area. As you can see, it's sometimes 
easier to work DX via the long path 
than it is by the conventional, short 
Great Circle path.” 

Pendergast executed an ear- 
splitting yawn. “It’s about time | went 
home”, he admitted. “Anything else 
new?” 

“| think | hold the world’s record for 
a delayed QSL card”, | said.” In the 
fall of 1938 | worked XX2JQ, a 
maritime-mobile station enroute from 
Calcutta to Europe. He was in the 
Mediterranean at the time. | just got 
the QSL card a few months ago. | met 
Johnny, ZL2AM, a few months ago 
and found to my surprise that he was 
old ZL2JQ and worked clandestine 
XX2JQ on the City of Marseilles in ‘38. 
The ship was later sunk in Ceylon har- 
bor in 1942. In any event, John con- 
firmed the contact and dug up an old 
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XX2JQ QSL card for me. It is now one 
of my prized confirmations—forty 
one years after the QSO. Can you beat 
that?” 

“No”, admitted my friend.” But I'm 
still trying to get a QSL card from the 
first station | worked as a Novice". 


Note- Interested in DX antennas that 
work? Suggested reading is the new 
Radio Amateur Antenna Handbook, 
by W6SAI and W2LX. Latest informa- 
tion and dimensions on all types of 
antennas that you can build. Write to 
Box 149, Wilton, CT 06897 for full 
details. 


Please send all reader inquiries directly 
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EW hars up, Doc?” | asked. 

Doctor Livingston I. Presume frowned 
and said, “Knock it off! | don’t like to 
hear that a thousand times a day.” 

“My, we're a bit touchy, aren’t we?” 
l asked. 

Doc Liv smiled and shrugged. “I 
guess so. Pendergast was supposed 
to come over today and help me put up 
my new 10 meter beam. But he didn't 
show up. So everything grinds to a halt 
until next weekend.” 

“Ah, yes,” | replied. “He's een see- 
ing a lot of his buxom Vietnamese girl 
friend, How Bout Diem. I'm afraid he’s 
lost to amateur radio and DX for a 
while.” 

Doctor Liv sighed and handed me a 
small envelope. “When do we get 
ready for the antenna party? | plan to 
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Fig. 1-The new Omega match 
assembly at KAQACN. Larry has re- 
fined this match into a compact 
design and uses it on his stacked 10 
and 15 meter beams. Each antenna is 
fed with a separate coaxial line. Detail 
Lof the assembly is shown in fig. 2. 
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Fig. 2-A mechanical mockup of the 
KA9ACN Omega match. The match 
rod and integral, coaxial capacitor is 
between the coax plug and the driven 
element. This view is as if you are 
looking end-on, down the boom, at the 
center section of the driven element. 


incorporate the new matching device 
that Larry, KAQACN, has worked out 
for a Yagi beam. Larry has his new 
Omega match on his stacked 10 and 
15 meter beams (fig. 1). The match is 
waterproof and foolproof and this one 
model covers a range of 25 MHz to 33 
MHz by simple adjustment. What do 
you think of it?” 

| looked closely at the photograph. 
“The Omega match is a refined ver- 
sion of the Gamma match," | observed. 
“Both systems are used to match a 
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coaxial line to a driven element. The 
Gamma match consists of a single rod 
(running parallel to the element) and a 
series resonating capacitor (fig. 2). 
The outer shield of the coax line is 
grounded to the center point of the ele- 
ment. The inner conductor is con- 
nected to the Gamma capacitor. 
Lengths, spacings and capacitance 
values for the various amateur bands 
are shown in the illustration. This is a 
very effective and simple method of 
matching a coax line to a Yagi beam 
driven element. 

“One problem that exists with the 
Gamma match is that the Gamma rod 
is quite long for 20 and 40 meter anten- 
nas. This means that the experimenter 
must lean out from the tower to move 
the adjustable shorting bar at the end 
of the rod. 

“Gamma rod length can be reduced 
by means of a shunt capacitor as 
shown in fig. 3. This is the Omega 
match. Match adjustment, instead of 
being made by changing the length of 
the rod, is accomplished by varying 
the Omega capacitor. The capacitor is 
at a high impedance point in the 
matching device and permits an im- 
pedance variation at the point the” 
coax is attached of about two-to-one. 
Thus, the adjustable shorting bar can 
be roughly set before the antenna is 
erected and then the match fine-tuned 
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Fig. 3-The basic Gamma match. This device matches a coaxial line to a dipole 
element. Length of gamma rod, spacing from element and diameter of rod are 
adjusted to provide correct impedance match. Series capacitor tunes out rod 
reactance. Suggested dimensions for high frequency amateur bands are shown 
in the drawing. (Courtesy of Radio Publications, Inc.) 
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Fig. 4-The Omega match is an improved version of the Gamma match. The 
Omega capacitor allows a shorter gamma matching rod to be used and shorting 
strap does not require adjustment once approximate dimensions are set. The 
Omega match system was invented by W6SAI in 1955. (Drawing courtesy of 


Radio Publications, Inc.). 


by means of the two variable capaci- 
tors to provide a very low value of 
s.w.r. on the transmission line.” 

“Sounds good,” agreed Doc Liv. 
“Are there any shortcomings to this 
matching system?” 

“Not really,” | replied. “One vexing 
problem is waterproofing the variable 
capacitors. Some amateurs place 
them in plastic cups. ..some place 
them in waterproof metal boxes. Larry, 
KAQACN, has a different approach to 
the problem. A close-up of his Omega 
match is shown in fig. 4. Larry made 
this model up to illustrate how his 
device goes together. 

“This is a full-size model. The match 
is attached to a short section of dummy 
boom and a short dummy element. This 
shows how the matching system, boom 
and driven element are assembled. 

“The Gamma rod is atop the ele- 
ment, running parallel with it. The 
Gamma capacitor is coaxial with, and 
inside, the rod. Heat-shrink tubing is 
used for the dielectric of the capacitor. 
The inner conductor of the capacitor is 
a short length of solid aluminum tube 
that can easily be slid in and out of the 
Gamma rod. 

“The Omega capacitor, much short- 
er that the Gamma capacitor, is made 
in the same manner and can be seen 
between the Gamma rod and the 
driven element. The center conductor 
is grounded to the aluminum plate 
that serves as a mount for the coaxial 
receptacle and the Gamma rod, which, 
by the way, is insulated from the 
aluminum plate. 

“Larry has a computer program 
which provides all the dimensions and 
settings for the Omega match system 
and this is a convenient point to use to 
zero-in on final adjustments.” 

A smile broke out on Doc Liv's face. 
“This is an elegant solution and | like 
it," he said. 

| agreed, and added, “I would im- 
agine that any readers of this column 


who desire more information can con- 
tact Larry directly. His address is 833 
Cornelia St., Janesville, WI 53545. Or, 
quite possibly, he can be caught on 
the air.” 

“| hope to work him,” said Doc Liv. 
“I'm sure he'd get a bang out of hear- 
ing his Omega match on the air.” 

“And | have something interesting 
for you in exchange,” | remarked. "I 
finally got my hands on one of the new 
s.w.r-power meters made by Daiwa Cor- 
poration in Japan. They are sold by the 
J.W. Miller division of Bell Industries. 
This is one nifty device (fig. 5).” 

“Basically, it consists of two s.w.r. 
indicating devices in one box, con- 
nected back-to-back. A dual-pointer 
meter is used to provide instan- 
taneous readings of forward power, 
reverse power and s.w.r. It has a 
readout in both watts and s.w.r. Once 
you use it, you'll not want to go back 
to the primitive models of s.w.r. meters 
that are floating around. 


Fig. 5-The Daiwa Model CN-720 dual 
s.w.r. and power meter. A dual pointer 
meter provides instantaneous 
readings of forward and reverse 
power. The point the meter pointers in- 
tersect shows s.w.r. on a third scale. 
Meter operates at power levels up to 
one kilowatt. 


“The unit provides three power | 
scales of 1000 watts, 200 watts and 20 
watts forward power. Reflected power 
scales are 200 watts, 40 watts and 4 
watts. The forward and reflected 
power scales are selected automati- 
cally when you rotate the “Power 
Range” switch, and readout in terms 
of power and s.w.r. is automatic. 

“It is possible to make s.w.r. read- 
ings across an amateur band and get 
both power and s.w.r. readouts direct- 
ly from the dual meter. Not only does 
this give you a complete s.w.r. picture, 
but it also tells you what happens to 
power output at various frequencies 
and s.w.r. values. Some of the modern 
all solid-state rigs, you know, don't like 
to work into high values of s.w.r. and 
incorporate protection circuits that re- 
duce power output as s.w.r. increases. 
This combination s.w.r. and power 
meter quickly shows up this action.” 

“Very interesting,” remarked Doctor 
Liv as he studied the instruction man- 
ual. “This provides a ‘three dimension- 
al’ picture of what is transpiring in the 
antenna circuit. Too bad the instrument 
belongs to you instead of to me!” 

“I'll be pleased to loan it to you any 
time,” | replied. 

“Before we wrap this up, | know 
you'll be interested in a note | received 
from Lenny, W3GRF. I ran a picture of 
his 20 meter beam in a recent column 
and he gives me a run-down on the 
rest of his antenna farm. Listen to this: 
‘In addition to the big 40 meter beam, | 
have a 70 foot tower which holds three 
beams on a single boom 36 feet long. 
The array consists of two elements on 
20, three on 15 and 5 on 10, all close- 
spaced for their individual band. There 
are no reflectors as such, only driven 
elements and directors. 

‘| also have two other 20 meter 
antennas, one a 5 element Yagi on a 
48 foot boom at 100 feet height and 
another which is 7 elements on a 78 
foot boom at 145 feet height. The fifth 
and last tower is 125 feet high and has 
a6 element 15 meter beam on it. 

‘For 80 meters | use sloper anten- 
nas, a phased set on Europe and 
another phased set on a south-east 
heading. In addition, there are in- 
dividual slopers for north-west and 
south-west headings. All the slopers 
have reflectors, 

‘Between the 125 foot tower and the 
145 foot tower is the W3GRF antenna 
for 160 meters which is a ‘T’ with a 70 
foot flat-top and the vertical portion 
the same. It has four radials at the 
base and is the best antenna | have 
used for the top-band. On the same 
rope holding the 160 meter antenna is 
a 40 meter vertical with radials, which 
is not too good. 


‘Lastly, | have four 550 foot long 
Beverage antennas used for reception 
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on 160 and 80 meters. Except for the 
slopers, all antennas are fed with large 
coaxial line (RG-218/U) to keep losses 
down, as some runs are well over 300 
feet long. All the Yagis use Gamma 
matches, by the way. So, you see, the 
W3GRF antenna farm is extensive, re- 
quires a lot of upkeep and is very en- 
joyable.” 

Dovtor Liv gave a low whistle. “Sure 
wish | had an antenna farm like that. | 
think I'm lucky to have a tri-bander 
Yagi and a sloper for the low frequen- 
cy bands.” 

“Agreed,” | said. “But it's fun to be 
into antennas in a big way. It gives you 
something to shoot for.” 

| handed my friend a slim paper 
booklet. “This is a dissertation on the 
construction of a simple and inexpen- 
sive two element wire Quad antenna 
for 40 meter operation. The antenna 
was built by Tony DePrator, WA4JQS, 
who has been a frequent contributor 
to my column. For those amateurs in- 
terested in 40 meter DX, this antenna 
should be very interesting. The anten- 
na is slung betweén two towers, or 
other supports, and is aimed in a fixed 
direction. Tony aimed his array north 
and south to begin with, to reduce in- 
terference from European broadcast- 
ing stations and to improve his signal 
in deep Asia. 

“He started out using just a driven 
element which gave him a bidirec- 
tional pattern but soon added the 
reflector for extra gain. Tony has 
prepared a four page write-up on his 
antenna and if you send a self-ad- 
dressed, stamped envelope, I'll bet 
that he'll send you all the information 
on the 40 meter wire Quad. His ad- 
dress is 205 Cherokee Trail, Somerset, 
KY 42501.” 

“Good show,” murmured Doc Liv 
as he jotted the address down in his 
note book. “If the antenna works, I'll 
trade him a root canal job for the in- 
formation.” 

“Before you go, you might be in- 
terested in the unusual 80 meter 
antenna at KB4DV. Johnny calls it a 
modified sloper (fig. 6). He claims it 
covers the range of 3.5 MHz to 4.0 
MHz with very low s.w.r. It looks like a 
variation of the so-called “ZL 
Special” antenna. 

“KB4DV says it shows some direc- 
tivity away from the feed point. He ad- 
justs the resonant frequency by 
changing the length of the lower legs, 
but says the dimensions are relatively 
noncritical.” 


“It looks like an easy antenna to 
get working,” remarked the Doc, as 
he gathered up his material and pre- 
pared to leave. “The 80 meter band is 
jumping, and now is the time to get 
something up in the air for all of that 
good DX.” 
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Fig. 6-The interesting 80 meter sloper antenna at KB4DV. It is a modified “ZL 

Special” hung from a single tower. Each leg of the antenna is about 120 

feet long. The legs are fed at the center via a transposed length of 300 

ohm TV ribbon line. The coaxial line is attached to the center of one leg. 
Antenna is hung from a 72 foot tower. 


“Yes,” | replied. “If you can't hear 
‘em, you can't work ‘em.”” 

Doctor Liv laughed. “You haven't 
been listening to the DX lists lately, 
have you?” 


Note: Interested in inexpensive anten- 


nas that work? Read “Simple, Low- 
cost Wire Antennas for Radio 
Amateurs,” by W6SAI, This 192 page 
handbook is published by Radio 
Publications, Inc., Box 149, Wilton, CT 
06897. Price: $6.95 plus 75¢ for 
postage and handling. 
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Design, construction, fact, and even some fiction 


I couldn't believe my ears. 

“Tell me again,” | said as | sat down 
in the operating chair. 

Doctor Livingston |. Presume smiled 
broadly as he sat down beside me. “I 
wouldn't put you on, would 1?” he 
asked. 

“Pendergast married? | 
believe it!” 

Doc Liv was grinning from ear to 
ear. “He is. And you won't guess who 
he married. | would imagine all his old 
flames are in tears.” The good Doctor 
leaned over and whispered in my ear. 

“Well, I'll be darned,” | said. “I didn't 
even know he was going with her. This 
is all very sudden.” 

My friend pulled a note out of his 
pocket. “Well, Pendergast remained a 
true ham to the last. He wants a 
schedule with you on 14,235 kHz each 
day on his honeymoon, starting tomor- 
row evening.” 

This was too much. “A true-blue 
ham," | shouted. “Taking a rig along 
on his honeymoon. Three cheers for 
Pendergast. | wonder what his bride 
will say finding a transceiver in bed 
with them?” 

The good Doctor smiled. “All you 
have to do is wait until tomorrow even- 
ing and you'll find out.” 

l'II be there,” | replied. “But | must 
admit your news has had a jarring ef- 
fect. It's hard to come down to earth 
after that block-buster.” 

Doctor Liv agreed. But he thought 
that our mutual DX-friend would still 
have an avid interest in amateur radio 
in the years to come. He also thought 
that even if Pendergast dropped out of 
the ranks of active amateurs, sooner 
or later he'd be back on the air once 


can't 


again. 

“They always come back,” Doc Liv 
said firmly. 

‘Meanwhile, what about 


antennas?” | asked no one in par- 
ticular. 

“Here's a note in the mail from Tim, 
N4UM. He's had a lot of luck with 


48 Campbell Ln, Menlo Park, CA 
94025 


multiple inverted-V antennas on 80 
meters. The old bug-a-boo bandwidth 
is of great importance these days with 
the new sold-state transceivers. Many 
of them don't like to work into an 
antenna having an s.w.r. much in ex- 
cess of 1.5-to-1. And they just turn 
themselves off! This is tough on 80 
meters as it is very difficult to build a 
simple antenna that will maintain a 
low value of s.w.r. across the whole 
band. So most fellows cut their anten- 
nas for one end of the band or the 
other and let it go at that. 


3.5mHz dipole 


3.8mHz 
T dipole 


Insulator 


RG-8/U 


‘TOP VIEW OF ANTENNA 


Fig. 1- The multiple inverted-V anten- 

na for 80 meters at N4UM (top view). 

The feed point is at the apex of the 
array. 


“Tim connected two inverted-V an- 
tennas in parallel at the feed point. 
One is cut for 3500 kHz and the other 
one for 3800 kHz (fig. 1). The inverted- 
V's are strung up at right angles from 
a single 70 foot tower. He cut the 
elements longer than called for by for- 
mula and pruned them back to the 
point where he wanted the lowest 
value of s.w.r. to fall. Results? Look at 
the s.w.r. curve of fig. 2. 

“Tim says the antenna is virtually 
omnidirectional and the whole set-up 
was a lot cheaper than trying to “pull” 
a dipole from one end of the band to 


the other with an antenna tuner. And! 
agree. 

“This is a simple antenna to get 
working and it should be a good one 
for this winter DX season on 80 
meters.” 

| reached into the desk drawer and 
handed a thick manila envelope to Doc 
Liv. “Here's an interesting letter from 
Dick, WB6OHK, that might interest 
you. Most DXers know of his block- 
busting signal on 20 meters. He's been 
working on various antenna designs 
for television, f.m. and amateur radio 
since the early ‘fifties’. 

“In 1965 Dick designed a boomless 
Quad that would provide either 
horizontal or vertical polarization on 
10 through 40 meters. It was a two ele- 
ment design and the Quad support 
arms were only 15 feet long each. The 
design functioned as a 40 meter dipole 
and as Quad on 20 meters and as an 
expanded Quad on 15 and 10 meters. 
The largest loop was 18 feet on a side 
and element spacing was 9 feet. The 
array was originally designed for 
broadband f.m. reception in the 88-108 
MHz band. 

“In 1978, after being off the air fora 
few years, Dick went to work on his 
original design and has come up with 
a 40 through 10 meter “Monster Quad” 
on a 35 foot boom (fig. 3). Basically, it 
is a six element Quad on 10 and 15 
meters, a two element Quad on 20 


‘Ss 36 a7 38 39 40 
f (mHz) 
Fig. 2- The s.w.r. curve of the N4UM 
multiple inverted-V antenna. 
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Fig. 3- The multi-band “Monster 
Quad” at WB6OHK. See text for 
details. 


meters and a compact dipole on 40 
meters. The biggest element—the 
driven element—is only 20 feet on a 
side and it's spreaders are 15 feet 
long. The whole array weighs about 65 
pounds. 

“The antenna is fed with RG-8/U 


coax line and an antenna tuner at the 


shack. This particular version is 
designed for horizontal polarization 
and the driven element is shown in fig. 
4. It might be considered a fan dipole 
with the ends folded in, clockwise. 
“A side view of the WB6OHK four 
band array is shown in fig. 5. The 
reflector has 20, 15 and 10 meter 
elements made of aluminum wire, 
which is also used on the driven ele- 
ment. The four 10 and 15 meter direc- 
tors use #20 copper wire elements. 
“Note that aluminum spreaders are 
used on the driven element. These are 
not broken up, and serve to act as 
reactance which cancels the radiation 
from the X-portion of the driven ele- 
ment. You'll note that the spreader 
length is just about a quarter-wave on 
20 meters. On 15 and 10 meters there 
is little or no cancellation and the in- 
ner portion of the Quad loop radiates, 
providing some additional signal gain. 
“The reason an antenna tuner is re- 
quired is that the big loop is voltage- 
fed on 20 and 10 meters and current- 
fed on 40 and 15 meters. Loop Q is low 
and the s.w.r. on the coaxial line is not 
extreme, but a tuner is required at the 
bottom end of the line to provide a 
nonreactive match to the transmitter.” 
“Very interesting,” said the Doc. “It 
looks as if this is an excellent antenna 
to play around with. Not many anten- 
nas that cover four bands and provide 
good gain on three of them!” 


“Yes,” | replied. “But not ail 
amateur antennas are this complex. 
Many fellows are severely limited in 
antenna choice. Take Bill, AA4M, for 
example. He wanted a good, “invisi- 
ble” antenna for 40 and 80 meter 
operation. His only chance was to 
erect something in a tall tree in his 
backyard. So he had a tree servicing 
company hang a pulley on a branch of 
the tree, about 70 feet up in the air. He 
then hung a length of #12 stranded, in- 
sulated wire secured to a nylon rope at 
the top. 


Aluminum 


arms 


Fig. 4- The driven element of the 

WB6OHK Quad. The dashed lines in- 

dicate the wire element. F-F is the 
feedpoint. 
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Fig. 5- The side view of the WB60HK 
multi-band Quad antenna. 


“Bill wanted a good ground system 
for his vertical so he bought some #17 
electrical fence wire from Sears at 
less than eleven dollars for a half- 
mile! Over a period of time he put 16 
radials down, each about 65 feet long. 

“He tried several ways to bury the 
radials and finally evolved a workable 
scheme with a friend. A shallow slit 
was cut in the ground using a flat- 
head turf shovel and a friend put the 
wire in the ground and tapped the slit 
closed with a rubber mallet. Two peo- 
ple can put down 16 radials this way in 
about three hours. 

“The only damage to the lawn was 
yellowed grass along the slits, but this 
turned green again in about 10 days.” 

Doctor Liv looked at a photo of the 
installation (fig. 6) which showed the 
base of the antenna (surrounded by a 
neat wire fence) and the cement 
counterweight block on the nylon rope 


Fig. 6- The base view of AA4M's ver- 
tical antenna showing the counter- 
weight (right) and the feedpoint. 
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which kept tension on the antenna. 
“Very nice,” he pronounced. 

“Bill says the antenna really works 
on 80 meters. He points out his 5 band 
DXCC in one winter season, with a 579 
report from HS1ABD in Thailand—a 
long, long way from Virginia. Just 
recently he added a Unadilla 40-meter 
trap. Antenna length was reduced to 
55 feet to make up for the trap induc- 
tance. He pruned the antenna for 
resonance at 7.0 MHz and 3.5 MHz and 
was pleasantly surprised to see that 
he could cover the whole 40 meter 
band with a reasonable s.w.r. value 
and could work as high as 3.85 MHz on 
80 meters without the s.w.r. getting 
out of hand. 


“Bill sent me a picture of the anten- 
na, but its nearly invisible, so no use 
showing it. As he says, its very dif- 
ficult to take a picture of a nearly in- 
visible antenna!” 

“I've heard AA4M on 80 meters,” 
said Doctor Liv. “He's one of the best 
signals in here from the east coast.” 

| tossed a short note over to my 
friend. “Remember Pendergast 
wouldn't tell us where he went on his 
honeymoon? But Paul, VE3KOI, 
knows.” 

Doc Liv raised his eyebrows. “How 


did he find out Pendergast'’s little 
secret?” he asked. 

“Very simply,” | replied. “Look at 
this map that Paul sent me. It shows a 
section of Scott Passage, on the 
northern reaches of Lake Huron. Just 
off the Canadian coast, near Algoma, 
is Pendergast Island at 82°43’ West 
latitude and 46°10' North longitude. 
Deduction tells us that is where our 
friend and his new bride are spending 
their honeymoon!” 

The two friends continued in easy 
conversation as the day waned and 
evening came on. A cold bottle of 
California Chablis sat on the table and 
the setting sun made the glasses glow 
with a robust color. In the background 
an observer could note the station 
receiver running at low volume. Radio 
conditions were excellent and DX from 
all over the world was pouring in. But 
there was no hurry. Tomorrow would 
be another day. cog 
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Antennas 


Design, construction, fact, and even some fiction 


Last month we introduced this anten- 
na column with some of the new 
editor's philosophy and kicked things 
off by providing some important, fun- 
damental antenna and transmission 
line concepts. Author W8FX expands 
last month's basic antenna glossary 
with more terms in this issue. 


Las month we kicked off this col- 
umn under new editorship by “setting 
a baseline” with some of the more im- 
portant antenna and transmission 
line terms and concepts. Again at the 
risk of offending our more advanced 
brethern, | would like to begin by ex- 
panding our set of terms to include a 
few dozen more that are important to 
acquiring a broadbased knowledge of 
antenna design, construction and 
use. 

Let's add the following to last 
month's glossary. 


Ammeter, R F — Current-sensitive 
device that responds to radio- 
frequency (r.f.) energy flowing 
through a transmission line. 

Antenna pattern — Graphic depiction 
of antenna’s magnitude of radiation, 
stated in terms of direction and 
distance from the antenna. Paper 
representation may be called a polar 
plot. 

Attenuate — To reduce in power or 
strength. An electrical device that 
performs this function is known as an 
attenuator. 

Bandpass filter — A selectivity- 
enhancing device that allows only a 
certain frequency range to pass 
through unattenuated. 

Bandwidth — The range of frequen- 
cies over which an electrical circuit or 
antenna will work efficiently. Also 
refers to the upper and lower limits of 
a band of frequencies. 

Beamwidth — Angular distance be- 
tween the directions at which receiv- 


631 N. Overbrook Drive, Ft. Walton 
Beach, FL 32548 


ed or transmitted power is one-half 
the maximum power. 

Broadside array — A driven antenna 
array usually consisting of two par- 
allel elements lying in the same 
plane. 

Capacitive reactance — Resistance 
offered by a capacitor to the flow of 
alternating current, as measured in 
ohms. Stated as Xo. 

Characteristic impedance — The “ap- 
parent” resistance or impedance of a 
transmission line. Commonly 
represented by the symbol Zp. See 
surge impedance. 

Coaxial antenna — An antenna that 
uses coaxial cable or construction for 
all or part of its length. Usually ver- 
tically polarized. 

Collinear array — A gain-+ype, direc- 
tive antenna operated with its ele- 
ments in phase to produce maximum 
radiation at right angles to the line of 
the antenna. A one-wavelength dipole 
could function as a collinear array 
operated as two half-waves in phases. 
Collinear antenna — \v.h.f.) — Long, 
phased vertical whip antenna designed 
to produce a low angle of radiation and 
substantial power gain over a quarter- 
wavelength antenna. Usually consists 
of 1/4- and 5/8-wave radiating sections. 
Decoupling coil — An inductance that 
electrically isolates one electrical cir- 
cuit or device from another. 

Delta match — A method of matching 
a lowimpedance antenna such as a 
dipole, to higherimpedance parallel- 
conductor (pen-wire) transmission 
line. The open-wire line is fanned out 
as it approaches the antenna element 
in accordance with predetermined 
dimensions.. 

Discone antenna — Very broadbanded 
antenna, vertically polarized and con- 
ical in shape, normally used at v.h.f. 
and u.h.f. frequencies. Very popular as 
a v.h.f.lu.h.f. monitor antenna. 

Driven array — An antenna in which all 
of the elements are driven (directly ex- 
cited) elements. 

Dummy load-wattmeter — Combina- 
tion instrument that contains a power- 
absorbing device, used in lieu of an 
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antenna, and a wattmeter to read a 
transmitter's output power. Primarily a 
servicing and test instrument. 
Echelon antenna — A specialized, 
long parallel-wire antenna with the 
wires spaced one-half wavelength or 
more. The wires are staggered at their 
origins to form a parallelogram rather 
than a rectangle as is usual with other 
parallel-wire antennas. 

Electrical length — Equivalent length 
of an antenna wire or transmission line 
as determined by the velocity of prop- 
agation through it. Will not correspond 
with the line's physical length. 
End-fire array — A broad class of 
antenna that consists of a number of 
parallel elements in one plane. Max- 
imum radiation takes place along the 
array's axis, and it may be unidirec- 
tional (one-way) or bidirectional (two- 
way). 

Extended double Zepp — An antenna 
consisting of two collinear elements 


Dummy load-wattmeter is a dual-pur- 

pose instrument that assists in servic- 

ing and tuneup. Unit shown here works 

over the frequency range of 2-230 MHz 

and handles up to 1000 watts r.f. 

power, (Photo courtesy Barker & 
Williamson) 
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Highpass filter helps prevent TV set 

fundamental overload by amateur and 

other signals below its cutoff frequen- 
cy. (Photo courtesy Radio Shack) 


slightly longer than onehalf wave- 
length—typically 0.64 wavelength. 
This antenna effectively gives more 
gain than its cousin, the 2 elementsin- 
phase collinear. 

Feed impedance — Impedance, ex- 
pressed in ohms, at the point at which 
an antenna is connected to the trans- 
mission line. Sometimes referred to as 
input impedance, especially as applied 
to the effective impedance existing at 
the end of a transmission line. 
Flattop — Slang for a wire antenna, 
such as a dipole or single-wire. 

Flat lines — Untuned lines, such as 
coaxial cables, that act strictly as 
transmission lines. In truly flat lines, 
line length does not affect the input 
impedance the transmitter “sees.” 
Folded dipole — A two-wire dipole- 
type antenna that has a higher feed im- 
pedance than a standard dipole. Folded 


The log-periodic antenna is a high- 
gain, usually large rotatable multiple- 
element beam antenna that is design- 
ed to yield consistent performance 
over a very wide operating range. This 
giant, 335 Ib. Hy-Gain antenna is 
designed for continuous coverage 
across 13 to 30 MHz with a 13.5 dB 
average gain figure, as referenced 
against a standard dipole antenna. Its 
surface area of more than 17 sq. feet 
dwarfs most Quads—and the same 
firm sells an even larger 40- through 
10-meter version that weighs in at 635 
ibs. and sports a 37 ft. boom! (Photo 
courtesy Hy-Gain Electronics) 


dipoles are frequently used to obtain a 
good match to 300 ohm twindead 
transmission line. Their construction 
allows slightly increased bandwidth 
over that of a simple dipole. 
Halo antenna — A horizontal dipole 
bent into a circle. Used to attain hori- 
zontal polarization in mobile work. 
Highpass filter — A circuit that rejects 
frequencies below a given cutoff fre- 
quency. Often used on TV receivers to 
reduce or eliminate TVI (television in- 
terference) from amateur h.f. transmit- 
ters. 
Im matching — Process of ad- 
justing ("matching") impedance so 
that maximum power flows through a 
circuit. As applied to antennas and 
transmission lines, minimum s.w.r. 
will also exist. 
Inductive reactance — Resistance of- 
fered by an inductor to the flow of 
alternating current, measured in ohms. 
Stated as X}. 
“J” antenna — Consists of a half- 
wavelength vertical radiating element 
fed by a quarter-wave matching sec- 
tion. Often used in mobile work as it 
offers some gain over the usual 
quarter-wavelength whip. 
Lazy H antenna — A fourelement 
broadside antenna array, normally con- 
sisting of four, half-wavelength 
elements spaced one-half wavelength, 
in the form of the letter “H.” 
Log-periodic antenna — Highgain, 
usually large multipleelement beam 
antenna that is designed to operate 
over a broad range of frequencies. 
antenna — -An antenna, 
usually consisting of a single wire, at 
least several wavelengths long. The 
longer the antenna, the greater the 
gain. (This type of antenna is frequent- 
ly confused with the single-wire. A 
single-wire antenna isn't a “longwire” 
unless it is, in fact, /ong in terms of the 
operating wavelength). 


Loop — A “closed circuit” type of 
antenna, in which a conductor is 
formed into turns so that the ends are 
close together. Most loops are highly 
directional, and are therefore popular 
in certain receiving and direction- 
finding applications. 

Lowpass filter — A circuit that rejects 
frequencies above a given frequency. 
Can be installed in an amateur trans- 
mitter’s transmission line to reduce 
TVI-producing harmonic output. 
Matching sections and stubs — Short 
transmission line lengths that are 
specially selected as to length for in- 
sertion into or connection to an anten- 
na system to alter its impedance 
characteristics. 

Multiband antenna — A wide+ange 
antenna that can be made to receive 
and transmit satisfactorily over more 
than one band. In all cases, a design 
compromise or compromises must be 


made to enable multiband operation. 
Multipledipole antenna — A system 
consisting of several center-fed, half- 
wavelength dipoles connected in 
parallel at the location where the 
transmission line is connected. Each 
dipole is “tut” for a specific band for 
optimum performance. 

Parallel-wire line — R.f. transmission 
line consisting of two parallel conduc- 
tors. Sometimes called open-wire line. 
TV-type twindead is a form of parallel- 
wire line. 

Phase — In an ac. circuit, the relation- 
ship between voltage and current. 
Pi-network — Transmitter output 
(“tank”) circuit or antenna coupler 
design, capable of handling a wide 
range of antenna system impedances. 
Consists of an inductor (coil) and two 
capacitors. 


Lowpass filter attenuates h.f. signal 

harmonics that, if radiated, could in- 

terfere with local television reception. 

B&W unit shown here handles 100 

watts r.f. and has a cutoff at 30 MHz. 

(Photo courtesy Barker and William- 
son) 


Plumber's delight — Slang term for a 
large heavy-duty all-metal parasitic 
beam antenna. 

Prune — To adjust or shorten the 
length of an antenna to make It reso- 
nant at the desired frequency. 
Random-wire antenna — An antenna, 
usually of single-wire construction, of 
any convenient length driven directly 
by a transmitter’s or antenna coupler's 
output circuit. Not a “longwire” anten- 
na unless physically long with respect 
to wavelength. 

Reflected power — Power “returned” 
in a transmission line under mismatch 
conditions. In extreme cases, when 
the load resistance is either zero or in- 
finity, all power is reflected back. 
Reflectometer — A s.w.r. (standing 
wave ratio) indicator. 

Resonator — An loading coil, used to 
make a physically short antenna of the 
proper electrical length for use at a 
given operating frequency. 

Rhombic antenna — Resonant or 
nonresonant longwire antenna, usually 
diamond-shaped, in which all legs of 
the antenna are the same length. High 
directivity and effective gain figures 
are possible. 

Single-wire antenna — Direct-fed wire 
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Example of Reyco dipole antenna 
traps to enable multiband operation 
with a single flattop. Addition of such 
traps allows low s.w.r. performance on 
2 to 6 bands, depending on how many 
trap pairs are installed. Resultant 
antenna is fed with standard coaxial 
cable (50-75 ohm). (Photo courtesy 
Unadilla/Reyco) 


antenna, in which the “return circuit” 
for the line is the earth. In effect, with 
this type of antenna, the transmission 
line and antenna are as one. 

Skyhook — Slang for an antenna, 
especially a large, high wire antenna, 

Sterba array — Large driven antenna 
system made up of both parallel and 
collinear elements. 

Surge impedance — The characteris- 
tic impedance of a transmission line. 

Trap antenna — Multiband antenna in 
which selected tuned circuits are 
placed in an antenna to effectively 
create resonances at several different 
operating frequencies. Commonly 
used in dipole, vertical, and beam 
antenna designs. 


Turnstile antenna — Two dipoles 


placed at right angles to one another 
for the purpose of obtaining a near- 
omnidirectional radiation pattern. 

Tuned (resonant) feeder — A transmis- 
sion line that must be cut to a certain 
length to achieve a given input impe- 


Wide-+ange antenna coupler matching 
circuit enables various kinds of anten- 
nas to be “hitched” to the pinetwork 
output tank which most current ham- 
band transmitters use. Representative 
tuner, innards of which are shown 
here, handles parallel-wire, single-wire, 
and coax-fed antennas of various 
types. (Photo courtesy Murch Elec- 
tronics) 


Type Antenna 


Isotropic radiator 

Ground plane vertical (%«-wave) 
Y2-wave dipole 

5/8-wave vertical 

.64-wave vertical 

VHF Collinear mobile antenna 

2-el Yagi 

Phased VHF 5/8-1⁄4-5/8 wave vertical 
Phased VHF 5/8-5/8-5/8 wave vertical 
2-el Quad 

Zel Yagi 

4! Yagi 

5-el VHF Yagi 

sel Quad 

4-el Quad 

Rhombic (5-wavelength legs) 

Log periodic 

10-el VHF Yagi 

44-el VHF Quad array 


over over 
half-wave isotropic 
dipole source 
-21 -NIA 

1.8 + 03 
-N/A + 21 
+ 16 + 37 
+ 22 + 43 
+ 34 + 5.5 
+ 5.0 + 71 
+ 6.0 + 81 
+ 7.0 + 91 
+ 7.0 + 91 
+ 80 +10.1 

+ 10.0 +121 
+ 96 +11.7 
+10.0 +121 
+12.0 +14.1 
+12.0 +14.1 
+10to +14 +12.1 to + 16.1 
+12.0 +14.1 
+17.1 +19.3 


Note: Gain figures are “typical.” Expect to see slightly different figures quoted 
by different manufacturers and in various texts. Element configurations and 


spacing will also play a part. 


Table | - Selected antenna gain figures. 


dance for proper antenna system 
operation. Many multiband antennas 
fed with open-wire lines operate with 
resonant feeders. 

“T”match — A matching system, 
similar to the Gamma match, to 
impedancematch a dipole antenna 
element to parallel-wire transmission 
line. 

Vee antenna — Describes various 
antennas (longwires and dipoles, etc.) 
that are bent into a V-shape either for 
changing the antenna’s directivity 
characteristics or for convenience in 
sizing the antenna to real estate. A 
variation is the inverted-Vee, or 
“drooping dipole,” mounted from a 
high center support with the ends 
suspended but a few feet above the 
ground. 

Velocity factor As applied to 
transmission lines, this is the ratio of 
the actual velocity along the line to the 
velocity in free space. As a result of 
velocity factor, the electrical length of 
a transmission line doesnt corres- 
pond with its physical length. 
Windom Early multiband, off- 
center-fed antenna. It is made up of a 
half-~wavelength antenna cut for the 
lowest frequency band to be used, 
with a single-wire or parallel-wire feed 
line. 

Zepp antenna — End-fed, resonant 
antenna named for the trailing wire 
antennas of the Zeppelins. Basic con- 
figuration is a half-wave dipole that is 
end-fed by a parallel-wire transmission 
line. 


This wraps up our two-part glossary 
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of antenna and transmission line 
terms. Next month, we will move on to 
cover new material especially with the 
beginner in mind. 73, Karl, W8FX 
GEM-QUAD FIBRE-GLASS 
ANTENNA FOR 10, 15, and 20 METERS 


Two Elements $159 
Extra Elements$113 


Price is 
F.0.B. Transcona 


| INCLUDES U.S. 
ams Duty 


KIT COMPLETE 
WITH 


le SPIDER 


e BALUN KIT 
| e BOOM WHERE 
: NEEDED 


WINNER OF MANITOBA DESIGN 
INSTITUTE AWARD 
OF EXCELLENCE 


Buy two elements now — a third 
and fourth may be added later with 
little effort. 


Get a maximum structural strength 
with low weight, using our “Tride- 
tic” arms. 


GEM QUAD PRODUCTS LTD. 


Transcona, Manitoba, Canada R2C 225 
Box 53 Telephone (204) 866-3338 


Please send all reader inquiries directly 
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I, last month's column, we discussed 
the center-fed dipole, far and away the 
most popular antenna used on the h.f. 
bands. We pointed out that this anten- 
na was simple to design and con- 
Struct, and that it was also quite inex- 
pensive. We also highlighted one of 
the most important features of the 
dipole: the fact that it works with a 
minimum of effort and adjustment be- 
ing required. 

To review, the dipole has two arms 
which are separated by a center in- 
sulator and connected to one another 
by the transmission line. Normally 
constructed of wire, the dipole is a 
resonant half-wavelength antenna. Its 
practical length is 5% less than one- 
half of the “free space” wavelength of 
the frequency for which it is designed. 
In the simple dipole, the wire is cut ex- 
actly in the middle and a transmission 
line is attached at the center point. We 
pointed out last month that the dipole 
can be operated efficiently and effec- 
tively at odd harmonics of the funda- 
mental frequency, and that several 
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DESIGN, CONSTRUCTION, FACT, AND EVEN SOME FICTION 


dipoles can be joined together at the 
center and fed in parallel to allow op- 
eration on frequencies that are not 
necessarily harmonically related. We 
also mentioned that the folded dipole 
makes a good broadbanded antenna. 

In this month's column, we will fol- 
low up with a discussion of some ma- 
jor dipole variations. We will cover 
Vees and inverted Vees, vertical 
dipoles, slopers, “T2FDs,” double 
bazookas, double Zepps, and extend- 
ed double Zepps. We'll limit ourselves 
to relatively simple center-fed anten- 
nas this time, saving fancier wire an- 
tennas such as the Windom and the 
trap dipole for a later column. 

The Vee and inverted Vee. For con- 
venience in fitting an antenna to a par- 
ticular piece of real estate, or for 
sharpening up a dipole's radiation pat- 
tern, the dipole can be bent into the 
form of a horizontal "V". Doing this 
will cause the directional pattern of 
the antenna to become sharper in both 
the horizontal and vertical planes. 
Maximum radiation will be along the 
line bisecting the “V.” Usually, the “V” 
or Vee antenna, as it is popularly 
known, is made quite long with re- 


INVERTED VEE 


Fig. 1(A}At left is the basic Vee, and at right, the inverted Vee. Each antenna can 

be fed either with coaxial cable or with open-wire line. If cut for /z-wavelength at 

the lowest band to be covered, each can function as a multiband “Vee beam” 
when fed with resonant (tuned) feeders. 


(B}At left is the basic vertical dipole, simply a dipole strung vertically rather than 
horizontally, and fed at the center. This kind of antenna eliminates the need for 
ground-plane radials, but the height required is usually excessive on the lower 
h.f. bands. The coaxial dipole, on the right, 
transmitter The whip-and-sleeve construction makes for a relatively simple and mechanically 
Sturdy antenna that is attractive to the eye. 
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spect to wavelength, to effectively 
make it act as a wire beam exhibiting 
several dB of gain over the simple 
dipole. For example, a Vee about 100’ 
on a leg (200’ total) fed with tuned 
feeders as a resonant antenna will 
show about 7 dB gain on 10 meters, 6 
dB on 15, and 4 dB on 20. The radiation 
pattern will be as mentioned, though it 
will change slightly from band to 
band. 

Closely related to the Vee is the In- 
verted Vee, named for the fact that it is 
Strung out in the form of a nearly up- 
side-down letter “V”. Sometimes 
known as drooping doublet, the anten- 
na is supported by a single high mast 
or pole, with the ends made to slope 
down toward the ground. There are 
some definite advantages to this type 
of antenna: it requires but one main 
structure, not two; its radiation pattern 
is more-or-less omnidirectional, as op- 
posed to the figure-eight pattern of the 
basic dipole; and it can be used for 
either single-band or multi-band opera- 
tion, depending on its specific 
construction. It’s also a space saver 
for small city and suburban lots. 

The inverted Vee is a simple anten- 


To transmitter 


End supports 


is a popular CB and 10-meter antenna. 
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Although designed for CB use, this Fin- 
co Stinger W-40 window mount anten- 
na is illustrative of what can be done to 
fit a vertical dipole to limited space. 
The dipole elements are bent back on 
themselves and fed with a Beta match 
to achieve good bandwidth across the 
entire CB range with an impedance at 
the center of 50 ohms. Radiator length 
is but 5.9 feet. Antennas of this type 
can easily be cut down for 10-meter 
use, and are particularly useful to the 
apartment dweller who cannot install 
an antenna on his building's roof. 
(Photo courtesy The Finney Company) 


na to install and adjust. Best results 
are usually had when the apex angle 
at the “V" is between 90 and 120 de- 
grees, A wooden support pole should 
be used to prevent pattern distortion, 
and the end supports should be at 
least 7’ high to prevent people from 
walking into the antenna. Bear in mind 
that its resonant frequency will be sen- 
sitive to apex angle, height, and end- 
effects, so tweaking for lowest s.w.r. 
may require some trimming. Start with 
the antenna length a bit longer than 
the theoretical length, to allow for 
some “slack” in tuneup. 

Although the inverted Vee can be 
used as a multiband antenna, it is 
most effectively employed as a single 
bander. This is because as the anten- 
na is operated on higher frequencies, 
radiation angle increases, to the detri- 
ment of working DX. 

Fig. 1(A) shows basic Vee and in- 
verted Vee configurations. 


Palomar Engineers dipole center in- 
sulator sports a u.h.f.-type SO-239 
coaxial cable connector and a handy 
hang-up hook, useful for stringing a 
Vee or inverted-Vee antenna. Stainless 
steel eyebolts take antenna tension 
and won't rust. For those who favor 
use of a balun transformer, a similarly- 
packaged unit is also available from 
Palomar. A 1:1 balun can be used to 
match 50-75 ohm coax to balanced 
loads (dipoles, Vees or inverted Vees), 
while a 4:1 balun can be used to match 
50-75 ohm line to 200-300 ohm bal- 
anced loads (folded dipoles, tuned 
feeders). (Photo courtesy Palomar 
Engineers) 


The vertical dipole. The dipole is the 
same antenna, whether installed verti- 
cally or horizontally. Mounted horizon- 
tally, it will be somewhat directional, 
depending on its height above ground 
and the band involved. Sometimes, the 
horizontal dipole's angle of radiation 
becomes too high for good results on 
medium- and long-haul paths. 

On the other hand, the vertical 
dipole presents a horizontal direc- 
tional pattern that is circular at any 
wave angle, though to a small extent 
the vertical-plane pattern will vary with 
the antenna’s height above ground. 
For the most part, though, it can be 
considered to be a J/ow-angle 
radiator—favored for DX work on the 
h.f. bands. 

The vertical dipole can be con- 
structed like its horizontal cousin and 
suspended from a mast, preferably a 
wooden one. Unlike the more common 
Ya-wavelength vertical antenna, where 
the ground beneath it or an artificial 
ground plane make up for the “miss- 
ing half,” the vertical dipole is full size 
and its efficiency isn’t diminished by a 
poor ground/ground plane system, 
However, it is generally too cumber- 
some an antenna to be practical on 
the lower h.f. bands, 160 through 20 
meters. .. .Still, it's a popular 15- and 
10-meter antenna, since it can be 
made of inexpensive materials, it has 
a low-angle-of-radiation characteristic 
(for DX work), and no ground radials 
need be run or ground plane installed. 

Perhaps the most common config- 
uration is the coaxial dipole, especial- 
ly popular on 10 meters and the 27 


MHz CB band. In this design, the bot- 
tom section of the antenna is con- 
structed of hollow tubing, with the 
coaxial cable run down the inside of 
the assembly. Since the r.f. energy is 
concentrated on the outside of the an- 
tenna, the bottom section effectively 
acts as a shield for the antenna’s bot- 
tom half. Overall performance of this 
type of antenna can be outstanding; | 
have used an adapted Radio Shack CB 
coaxial dipole for several years and 
am pleased with the results on 10 
meters, having worked into Australia, 
for example, using a converted s.s.b. 
CB transceiver running under 25 watts 
PEP. Too, the fact that the antenna is 
little more than a 17-foot fiberglass 
stick makes for a neat, slim-line instal- 
lation that does not require any un- 
sightly ground plane radials. 

The vertical dipole’s effectiveness 
is equivalent to that of its horizontal 
counterpart. Neither has any “gain” 
relative to the other, though they may 
exhibit different horizontal and verti- 
cal plane radiation patterns, and they 
both exhibit approximately 2.1 dB gain 
with respect to the so-called isotropic 
or point source (discussed in previous 
columns). In practice, one type will 
prove superior in different situations 
and under different conditions. Gener- 
ally speaking, at practical heights on 
the h.f. bands, the horizontal antenna 
will display a higher angle of radiation 
than will the vertical. This will tend to 
make the horizontal antenna superior 
for short-haul work (especially evident 
on the lower bands, 80 and 40) and the 
vertical best for DX, with its lower 
angle of radiation. 

Any vertical antenna tends to be 
more sensitive to man-made static 
pickup than the dipole, since the lower 
angle of radiation (and reception) 
favors signals coming from the anten- 
na’s horizon, that is, near the ground 
level. The vertical is also slightly more 
susceptible to situations of radio fre- 
quency interference (BCI, TVI, etc.). 
Keep these facts in mind when choos- 
ing an antenna. 

Fig. 1(B) shows vertical dipole in- 
Stallation details. 

Slopers and T2FDs, too. The figure- 
eight radiation pattern of the hor- 
izontal dipole can be varied by sloping 
the antenna in a semi-vertical posi- 
tion. The sloping dipole, or sloper, is 
popular for long-haul work since the 
radiation angle is lowered. (A 45-60 
degree slope to the ground is typical.) 

The higher the feed point is above 
ground level, the better, since the 
radiation angle will be lower. If the an- 
tenna is supported by a metal mast, 
maximum radiation will be off the 
front of the antenna. A slight gain in 
one direction results, since the mast 
acts as a reflector of sorts. The mast 
can also create a shielding effect fora 
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(C) DOUBLE BAZOOKA 


Fig. 2(A)-The sloping half-wavelength dipole exhibits a low angle of radiation. If a metal support is used, maximum direc- 
tivity will be as shown. If a tree or a wooden support is used, the pattern will be essentially nondirectional. 


(B}The pattern of the T2FD, or “terminated tilted folded dipole,” 


is essentially nondirectional if a wooden mast is used. 


The dimensions shown at left should result in an antenna that loads well on the 80, 40, and 15-meter bands. Non- 
inductive resistors with a power dissipation at least equal to 2 the transmitter's power output should be used. The 
antenna can be fed with coax through a balun, if desired. 


(C)-The single-band antenna shown here offers good broadband characteristics. The double bazooka can be installed in 
practically any configuration. The outer open-wire sections can be replaced by a single wire with a slight reduction in 


operating bandwidth. 


*NOTE; coax shield, center conductor, and both wires of open-wire line are joined together at this point. Formula gives 


deep null off the backside; these 
characteristics may or may not be 
desirable. If a non-metallic support is 
used, the pattern will be essentially 
nondirectional. 

Some amateurs who have high 
towers installed for their directional 
arrays use several “guying slopers” 
spaced equally distant around the 
tower to take advantage of the varying 
directional effects possible. A feedline 
switching arrangement is used to 
select the proper antenna for the de- 
sired direction. Of course, the ex- 
pected gain is small, though the slight 
gain improvement coupled with a 
lowered angle of radiation may justify 
the installation. 

An essentially nondirectional ver- 
sion of the sloper is the so-called 
T2FD, or terminated tilted folded 
dipole (whew!). The T2FD was popular- 
ized by CQ Magazine designs in the fif- 
ties,’ and though little known today, is 
still favored by many operators and is 


being rediscovered by others. 


length in feet. 


In one popular multi-band T2FD de- 
sign, the antenna is configured as a 
folded dipole terminated at a point op- 
posite the feed-point in a non-induc- 
tive resistance equal to the feedline 
impedance (nominally 300-400 ohms). 
A length of 47 feet is selected for the 
antenna, which is fed directly with 
300-ohm twinline or 450-ohm open- 
wire feeders. It can also be fed with 
coaxial cable through a balun trans- 
former. The accompanying illustra- 
tions (Fig. 2[A] and 2[B] show construc- 
tion details for these two designs. 

There are, we should point out, 
many strong believers in slopers and 
related antennas. Considering the di- 
rectional possibilities and typically 
low angle of radiation, sloper enthusi- 
asts rank the antenna higher than the 
inverted Vee and considerably higher 
than the conventional dipole when it 
comes to laying down a good signal at 
a distant point. 

The double bazooka. Not an Army 
instrument of war, this is a broadband 


dipole especially popular for 80- and 
40-meter work. Based on a radar an- 
tenna design by MIT scientists, it was 
popularized by author W8TV in the Ju- 
ly 1968 QST.? 

The double bazooka is constructed 
as shown in Fig. 2(C). It consists of a 
¥z-wavelength section of coax opened 
at the center, with the coax feedline 
connected at that point. The end sec- 
tions of the antenna are made of open- 
wire line. In effect, the coax’s outer 
conductor (shield) acts as a halfwave 


‘Stoner, Donald S., W6TNS. Novice 
column, CQ Magazine, June 1957. 

2 Whysall, Charles, W8TV. “Broadside 
Dipole,” QST, July 1968. The design is 
also described in the ARRL Radio 
Amateur’s Handbook from 1969 
through 1977. (Footnote refers to a ref- 
erence on following page #7). Broad- 
band dipoles are also discussed by 
William Vissers, K4Kl, in 73, August 
1977, p. 36. 
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Many of the dipole variants described 
in this month's column will work best if 
fed through an antenna tuner rather 
than direct-fed with coaxial cable. The 
tuner shown here, the MFJ-962, is de- 
signed to match most any antenna sys- 
tem from 1.8 to 30 MHz. The balanced 
line circuit it contains employs a 4:1 
balanced-to-unbalanced (balun) trans- 
former designed to minimize power 
transfer loss and give good frequency 
response over the tuner’s range when 
used to feed open-wire or twin-lead 
transmission lines. (Photo courtesy 
MFJ Enterprises, Inc.) 


dipole in conjunction with the two 
open-wire antenna sections. The in- 
side sections act as %4-wave shorted 
stubs which present a high impedance 
at resonance. Off-resonance, the stub 
feedpoint reactance changes so as to 
effectively cancel out the antenna’'s 
reactance. The net result is an in- 
creased operating bandwidth. 


The mechanical construction, like 
the explanation above, gets a little 
tricky. For simplification, single-wire 
end sections can be substituted for 
the open-wire sections at some cost in 
broadband characteristics. The anten- 
na can be cut for any band and in- 
stalled in any configuration; the in- 
verted Vee is widely used, especially 
when space is limited. 

Low power-handling capacity RG- 
58/U or equivalent small-diameter 
cable can be used to construct the 
flat-top portion, regardless of power 
level used. Using large cross-section 
coax would make the antenna too 
heavy and difficult to support. Either 
large- or small-diameter coax can be 
used to feed the antenna, depending 
on the power level used. A lightweight 
RG-8/U equivalent such as RG-8X 
could be a good choice for both the 
flattop and the feedline. 

The double Zepp. The term “Zepp” 
describes a type of antenna that con- 
sists of a half-wave dipole, fed at the 
end through a %-wave transmission 
line, originally used on the early Zep- 
pelin airships. The antenna later be- 
came a favorite with amateurs, 

A variation of the end-fed Zepp is 
the so-called double Zepp. Commonly 
called the full-wave dipole, two half- 
waves in phase, or the two-element 
collinear array, the double Zepp yields 
a gain of about 2 dB over the conven- 
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A simple, but useful high-performance 
portable antenna system is this Hy- 
Gain 18TD reel tape portable dipole. 
Covering 80 through 10 meters, the unit 
features two stainless steel tapes, cali- 
brated in meters, which extend from 
either side of the main housing up toa 
total of 132 feet for 80-meter operation. 
Polypropylene rope is attached to each 
tape to permit installation to available 
supports to form a semi-permanent 
doublet antenna. A frequency-to- 
length conversion chart calibrated to 
meter measurements on the tape is a 
part of the housing assembly. (Photo 
courtesy Hy-Gain) 

tional dipole. The radiation pattern 
produced is similar to the broadside 
figure-eight pattern of the dipole. 

Normally, the antenna is fed with 
open-wire line (tuned feeders) and 
routed through an antenna tuner or 
coupler located at the transmitter. A 
matching section can also be used at 
the antenna feedpoint to allow coaxial 
cable to be used as the transmission 
line. 

The extended double Zepp. Going a 
step further, the 1.28-wave dipole is 
known as the extended double Zepp. In 
keeping with collinear antenna design 
principles, making the antenna slightly 
longer than a full wavelength will in- 
crease gain somewhat. The optimum 
length for each element is 0.64-wave- 
length, and results in about a3 dB gain 
over the ¥2-wave dipole. The radiation 
pattern is, again, the familiar figure- 
eight, but directivity is considerably 
more pronounced. Like the full-wave 
dipole, the extended double Zepp is 
usually fed with open-wire line. 

Fig. 3 shows construction details of 
both the double and extended double 
Zepp. 


The dipole antennas we have dis- 
cussed are particularly suitable for the 
beginner, as opposed to single-wire and 
long-wire types that are often recom- 
mended as “first antennas” due to their 
apparent simplicity. The resonant, bal- 
anced-to-ground characteristic of the 
dipole fosters easy transmitter loading 
and tuneup, although some designs re- 
quire feeding through an antenna tuner. 
The single-wire's unbalanced nature 
and its typically nonresonant character- 
istics tend to combine to present load- 
ing and grounding problems that the 
Novice operator may not be prepared to 
solve. Too often, the lack of a proper 
ground system, required for the single- 
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(A) DOUBLE ZEPP (8) EXTENDED DOUBLE ZEPP 


Fig. HA)-Shown above is the double Zepp, a full-wave dipole sometimes referred to as a “two half-waves in phase” anten- 

na. Normally fed with open-wire line, it must be fed through an antenna tuner at the transmitter. Its advantage is about a 

2 dB gain over the half-wave dipole, the penalty that it requires twice the horizontal space as the dipole. Its vertical 
counterpart is the '/-wave vertical, which boasts a 2 dB gain over the '4-wave vertical. 


(8)-The extended double Zepp, shown above, is 1.28-wavelengths long. It, too, is usually fed with open-wire line through 
an antenna coupler. It boasts slightly higher gain, about 3 dB over the standard 1⁄2-wave dipole, and it requires more than 
twice the space. Its vertical counterpart is the 0.64-wave vertical, which sports about 3 dB over the ‘/4-wave vertical. 


The 1- and 1,28-wave dipoles require a great deal of space, as indicated, which is a particular drawback on the 160, 80 
and 40-meter bands. When space is limited, the ends can be bent horizontally or vertically to meet the dictates of 


available real estate. However, there will be some loss of effectiveness and complication of the radiation pattern. 


One of the most popular versions of 
the vertical dipole is the coaxial anten- 
na, shown here. Configuration elimin- 
ates the need for ground-plane radials. 
Radiation pattern is low-angle and om- 
nidirectional. Author has used the CB- 
type antenna of the kind shown here 
with excellent results on 10 meters. 


(Photo courtesy Radio Shack) 


A close cousin to the dipole is the fer- 
rite rod directional loop, especially 
popular as an m.t./h.f. receiving anten- 
na. McKay Dymek loop shown here con- 
tains a FET two-stage amplifier and it's 
designed to minimize interference and 
background noise prevalent in m.f. re- 
ception. This particular antenna is 
designed for broadcast band use, but 
higher-frequency versions are also 
available. Commercial quality receiv- 
ing loops are also sold by Palomar En- 
gineers. (Photo courtesy McKay Dymek) 


wire, results in equipment that is hot 
with r.f. when touched, erratic loading 
conditions, r.f. feedback in station ac- 
cessories, and increased probability of 
BCI and TVI. Working with dipole-type 
antennas reduces the chances for such 
undesirable consequences. 

This concludes—at least for the 
moment—our two-part discussion of 
the dipole and related antennas. We've 


run the gamut, having covered the ba- 
sic dipole, the odd-harmonic radiator, 
the folded dipole, the Vee and inverted 
Vee, the vertical dipole, the sloper, and 
T2FD, as well as the double bazooka. 
And, we've also touched on both dou- 
ble and extended double Zepps. 

It's good at this point to mention the 
parallel relationships between the 
basic z-wave dipole, the double Zepp, 
and the extended double Zepp, and 
their vertical counterparts. These are 
the “s-wave, Yz-wave, and 0.64-wave 
vertical, respectively. The basic 
Ya-wave vertical exhibits unity gain, 
whereas the latter two designs yield 2 
and 3 dB gain over the %-wave. The 
long verticals, of course, derive their 
gain figures from an improved low- 
angle radiation characteristic, rather 
than through increased horizontal- 
plane directivity. 

Next month, we'll shift gear. Fea- 
tured will be a discussion of popular 
h.f. vertical antenna designs and some 
practical advice on their selection and 
use, Stay with us. 

73, Karl, W8FX 


P.S. — We expect, in a few months, 
to run columns featuring such diverse 
topics as SWL antennas, dummy loads, 
scanner radio antennas, switching ar- 
rangements and devices, antenna ac- 
cessories, limited space aerials, 
cubical quads, portable antennas for 
the traveler, mobile antennas (h.f. and 
v.h.f./u.h.f.), longwires, and antennas 
for 160 meters. | invite readers to send 
along photos and descriptions of their 
installations; if the photos are of good 
quality and the design of broad in- 
terest, we'll try to run the photo and 
description sent in. The photos should 
be extras, since it’s impractical to en- 
sure their safe return. 
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DESIGN, CONSTRUCTION, FACT, AND EVEN SOME FICTION 


HF Verticals, Plain And Simple 


a monthly feature by 
KARL T. THURBER, JR., W8FX 


In last month's column, author W8FX 
concluded a two-part discussion of 
variations on the dipole antenna. In- 
cluded were facts on Vees and in- 
verted Vees, vertical dipoles, slopers, 
T2FDs, double bazookas, double 
Zepps, and extended double Zepps. In 
this issue, he embarks on another two- 
part spread covering popular h.f. ver- 
tical designs. This month, the simpler 
forms. 


P. any two DX’perts together and 
begin a discussion of antennas and 
you're almost certain to trigger a 
heated exchange on the merits of ver- 
tical vs. horizontal polarization. We 
don't really want to get into the thick 
and heavy regarding the pros and cons 
of these two antenna types just now, 
other than to make a few general com- 
ments. So let's lay the groundwork. 
Horizontal vs. vertical polarization. 
Because of its economy and simplici- 
ty, the vertical antenna has long en- 
joyed popularity within the amateur 
community. Its appearance is usually 
neat, it's suitable for multiband opera- 
tion, it doesn’t require a great deal of 
horizontal space, it’s relatively easy to 
construct, and it’s not normally hard to 
adjust. But what about performance? 

On the lower h.f. bands, 160 through 
40 meters, the vertical is hard to beat, 
and in fact can work surprisingly well if 
it is mounted unobstructed by foreign 
objects, has a good ground system, 
and is properly matched to the trans- 
mission line. At practical heights, the 
vertical antenna lays down a very low- 
angle, horizon-hugging signal in all 
directions, which favors transmission 
and reception from distant points, Po- 
larization, per se, is not a big factor in 
h.f. skywave propagation, due to the 
nature of the ionosphere, which mixes 
signal polarization. 


631 N. Overbrook Drive, Ft. Walton 
Beach, FL 32548 
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+ Dimensions, which are approximate, are rounded to next higher inch, 


+ Driven element dimensions are derived from the formula 
f (in feet) = 234 


+ Radial dimensions are derived from the formula f (in feet) = 


Fig. 1- Quarter-wave vertical antenna lengths. 


Compared with a horizontal antenna 
at heights of 30 to 40 feet, the vertical 
will usually perform better over longer 
distances—around 700-800 miles and 
up, whereas the horizontal will normal- 
ly turn in a better performance over 
shorter distances. On the lower bands, 
where full-size %-wavelength antennas 
are often impractical, a shorter radi- 
ating element may be used, but this 
wastes power in the loading coil used 
to resonate the antenna, 

Nearby objects, such as buildings, 
trees, and utility wires, can also absorb 
energy and upset the radiation pattern. 
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Phone-low 
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f(MHz) 240 


(MHz) 


It may be helpful to elevate the antenna 
above the obstructions, by installing it 
on a roof or mast. This may be done if 
an artificial ground plane is installed, 
as will be described later. 

While the vertical's low-angle-of- 
radiation characteristic is a desirable 
one, the omnidirectional pattern be- 
comes a disadvantage when working 
DX. One's power is spread across the 
compass, rather than being concen- 
trated in the desired direction. Recep- 
tion suffers in that signals from all 
directions are received equally well, 
and man-made noise seems to be 
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picked up stronger on the vertical. On 
the higher h.f. bands—20, 15, and 
10—where multi-element antennas 
take on manageable dimensions, a 
Yagi beam or Quad will easily outper- 
form the vertical and dipole alike. 

A final point: The vertical polariza- 
tion and low angle of radiation can ag- 
gravate television interference (TVI) and 
broadcast interference (BCI), as well as 
problems caused by r.f. getting into 
nearby telephone lines and hi-fi equip- 
ment. Be aware that vertical polariza- 
tion used in crowded urban quarters 
may cause problems along these lines. 


Vertical antenna theory and some 
basic designs. The vertical is popular 
on the h.f. bands, since it’s possible to 
obtain low-angle radiation for both 
local (ground wave) and DX work. if in- 
stalled with its bottom end less than 
Ya-wavelength high and operated over 
a reasonably conductive ground, It’s 
indeed a good performer. In fact, the 
vertical is almost exclusively used for 
broadcast.and many h.f. point-to-point 
circuits. It produces high current den- 
sity in the ground beneath and around 
it, however, and therefore requires an 
extensive ground system—as many 
as 120 radials in broadcast service 
(more on this later). 

Vertical antennas are commonly of 
Ya-, Ya-, or 5/8 to 0.64-wavelength. The 
longer antennas produce some gain 
relative to the basic %-wave; for exam- 
ple, the ¥2-wave vertical yields about a 
2 dB gain, and the 5/8-wave radiator a 
3 dB gain. The height required, as well 
as the non-standard feedpoint imped- 
ance (which requires a base matching 
device), makes them unwieldly except 
on the higher bands, 15 and 10 meters, 
and on the 27 MHz CB frequencies. 
Thus, most popular h.f. verticals are of 
the Marconi or resonant %-wave type. 
When the antenna is cut to %-wave- 
length, the feedpoint impedance is ap- 
proximately 35 ohms, allowing a fair 
match to popular 50-52 ohm cables 
without the use of tuning coils or other 
matching devices. The antenna can be 
shuntfed or series-line matched to ef- 
fect a near-perfect impedance trans- 
formation over all or a considerable 
portion of a band. 

The s-wave vertical is mainly a 
single-band antenna, although a 
40-meter vertical will take power on 15, 
an especially attractive situation for 
the Novice. In this instance, the 
40-meter 1⁄4-wave turns out to be three- 
quarter waves on 15. (Any odd multiple 
of quarter waves will allow relatively 
low-impedance feed directly with 
coaxial cable.) 

The vertical physically consists of 
two components, the driven element 
and the ground connection or ground 
plane. The approximate driven element 
length is derived from the equation 


234 

f (MHz) 

This length is only approximate, since 
exact resonance will be determined by 
the diameter of the wire, tubing or rod 
used to construct the antenna. Buried 
radials need not be resonant, but 
those installed above ground should 
be slightly longer than the driven ele- 
ment. Their dimensions are given by 
the formula 


L (in feet)= 


L (in feet)= _240 
f (MHz) 
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Fig. 1 shows formula-derived driven 
element and radial lengths for each 
h.f. amateur band. 

For multiband operation, except for 
the special 40/15 meter situation, a 
base loading coil is used to tune out 
the antenna’s reactance. The typical 
base-loaded vertical is simply a piece 
of tubing, 16-25 feet long, with a 
tapped inductor at the bottom to allow 
manual resonating on each band or 
band segment. Be aware that adjust- 
ment is required at the antenna’s base 
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Fig. 2- Representative vertical antenna configurations. Note: impedances are 
approximate and the drawings are not to scale. 
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The trombone-shaped 10 meter anten- 
na at left is made from two parallel 
conductors, joined at the top and 
separated at the bottom. One is con- 
nected to the coax lead-in's center 
conductor, the other to the braid 
shield and radials. Copper or alu- 
minum tubing can be used to form the 
driven element, as can 300-ohm TV- 
type twinlead or 450-ohm open-wire 
line. This broadband antenna should 
allow coverage of the entire 10-meter 
band with acceptably low s.w.r. Feed- 
point impedance is slightly higher 
than 75 ohms, so a matching trans- 
former may be required. 


Antenna at left for 10, 15, and 20 meter 
operation is the vertical equivalent of 
the parallel multiple dipole. A fishing 
pole, dowel or other wooden mast sup- 
ports three vertical wire driven ele- 
ments, resonant on each band, which 
are connected together at the base. 
Center conductor of the 50-ohm coax- 
ial cable is in turn connected to the 
driven elements. Four sets of 3-wire 
parallel radials, each cut for reso- 
nance on a particular band, are con- 
nected to the coax outer braid. Once 
initially tuned, band changing is auto- 
matic. 


Fig. 3- Two unique vertical antenna designs. 


when changing bands. To make a ver- 
tical operate automatically on more 
than one band, the electrical length is 
varied by installing pretuned, parallel- 
resonant traps at specific points to 
electronically “cut” the antenna to 
Ys-wavelength resonance on each 
band. (We will cover both types in next 
month's column.) 

Several popular full-size vertical 
antenna configurations are shown in 
fig. 2. In addition to these, two simple 
specialized designs particularly ap- 
peal to me. 

One is the parallel ground plane 
antenna, a close cousin to the parallel 
dipole described in a previous column. 
In this inexpensive, no-trap design, 
three vertical wires cut for the 10, 15 
and 20 meter bands are taped to a 
cane or other wooden pole about 17’ 
long and connected in parallel at the 
base to the transmission line center 
conductor. A minimum of four sets of 
radials are used, each set consisting 
of a resonant radial for each of the 
three bands. The antenna can be 
mounted on any convenient support. A 
good match to coax is possible on 
each band without adjustment after 
initial trimming; the nonresonant 
driven elements have a high imped- 
ance and are therefore practically 


nonexistent on other than the band for 
which they are cut. Bandswitching is 
automatic since the antenna is self- 
resonant on the three bands. 

With 10 meter activity and band con- 
ditions on the upsurge, an antenna 
that is both inexpensive and incon- 
spicuous is handy to have to get in on 
the fun on the high band. With a band- 
width of 1.7 MHz, however, 10 meters 
is hard to cover with a single antenna 
if good transmission line matching is 
to be had. The folded ground plane, a 
variation of the familiar folded dipole 
can be used as a vertical radiator. Any 
type parallel conductors, even a length 
of twin-lead or open wire supported by 
a wooden mast, about 8’2” in length, 
can be used as the vertical element. 
The conductors are joined at the top 
and opened at the bottom. One con- 
ductor is connected to the 70-75 ohm 
transmission line center conductor, 
the other to the coax braid. What 
results is a trombone-shaped antenna 
with a very wide bandwidth compar- 
able to that of the folded dipole. As the 
base impedance is somewhat higher 
than 70 ohms, a matching network 
may be required for low s.w.r. 

Both of these two interesting de- 
signs are shown in fig. 3. 

Don't forget the ground. With most 


verticals, operation against a low-re- 
sistance ground is a “must” if the 
antenna is to radiate better than the 
proverbial wet string. Indeed, the im- 
portance of an efficient ground sys- 
tem for the vertical can’t be over- 
emphasized. Why is this so? 

The vertical, in its simplest form, is 
designed to be electrically equivalent 
to a dipole stood on end. When 
mounted close to the ground, the 
earth takes the place of the “missing 
half” of the dipole. The antenna can 
work effectively in this mode only if 
there is a low-resistance connection 
to ground, since the ground circuit 
resistance, along with the radiation 
resistance of the antenna, deter- 
mines the amount of current flowing 
in the antenna circuit and therefore 
the power radiated. A ground circuit 
resistance of more than a few ohms 
will substantially detract from the 
mirror effect the earth is to provide 
and can result in extremely low anten- 
na frequency—possibly as low as 
10%. To secure a good ground, rods, 
wire mesh screens, and radial wires 
are used. 


If local conductivity is exceptional- 
ly good or if the soil beneath the 
antenna is chemically treated to in- 
crease conductivity, a simple 4-6’ 
metal stake may serve as the ground 
connection. Far better and more effi- 
cient are ground wires arranged in the 
form of wagon wheel spokes radia- 
ting from the central ground rod, with 
each radial preferably terminated Ina 
ground rod. Wire size or type conduc- 
tor is unimportant; the radials do not 
have to be of any particular length, 
they do not have to be laid in a 
straight line, and they don't even have 
to be buried. A large number of /ong 
radials is better in reducing ground 
losses that a number of short ones. 
However, since the largest losses oc- 
cur in the ground near the base of the 
antenna (where current flow is high- 
est), it's better to use a larger number 
of radials of shorter length than a 
smaller number of longer ones, for a 
given amount of wire. Wire mesh 
(such as chicken-wire screening) can 
be used effectively under the anten- 
na, in the area of highest ground loss. 

If a good ground can't be obtained, 
of if the ground mounted antenna 
would be surrounded by power-ab- 
sorbing objects, you can mount the 
antenna atop a mast or on a roof, in- 
stalling your own artificial ground 
system (ground plane) under the ver- 
tical. The antenna is supported by at 
least four ground plane radials, in- 
Stalled at the base of the elevated 
antenna and connected to the braid 
of the coax and to the supporting 
tower or mast (if metal). The ground 
plane radials should be ‘%-wave- 
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Antenna of the Month: 
Hy-Gain 18HT 
Multiband H.F. Vertical 


The Hy-Gain 18HT is a full-size, 
automatic bandswitching vertical 
which covers 80 through 10 meters. It 
features a stub decoupling system 
which effectively isolates various 
sections of the antenna so that an 
electrical ‘%-wavelength (or odd 
Ve-wavelength multiple) appears on 
all bands. With the addition of a base 
loading coil, the antenna can also be 


f used on 160 meters. 


The galvanized 24’ tower requires 
no guying in winds up to 75 m.p.h. The 
top mast is constructed of 6063-T832 
taper swagged aluminum that ex- 
tends the antenna to an overall height 
of 50°. A special hinged base as- 
sembly allows complete assembly at 
ground level and easy raising and 
lowering. 


The matching system employed 
allows an s.w.r. of less than 1.5:1 to 
be attained at resonance on all bands 
(80 through 10 meters). Typical 2:1 
s.w.r. bandwidths are 700 kHz on 10; 
300 kHz or better on 15, 20 and 40 
meters; and 250 kHz on 80 meters. 
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length for the band to be used. They | 
should be insulated at the far ends 
and separated from guy wires by egg 
insulators. 

Four or more radials provide an ef- 
fective ground plane mirror for the an- 
tenna, and they also act as decoup- 
ling stubs to choke off current flow on 
the mast used for support. The radi- 
als may be run parallel to the earth or 
sloped downward; sloping them at a 
45-degree angle will raise the feed- 
point impedance, possibly allowing a 
direct match to 52-ohm cable without 
the use of a matching device. For 
multiband operation, paralleled radial 
sets should be used for each band, 
though 40 meter radials will suffice 
for 15-meter operation due to their 
odd-harmonic resonance on the 
higher band. (Multiple conductor TV 
rotator cable or twin-lead can be used 
for the parallel radials if the conduc- 
tors are peeled back to form 4-wave 
radials on each band.) 

In difficult apartment or business 
locations, where the antenna can 
neither be ground mounted nor used 
with an artificial ground plane, you 
may still be able to use a vertical if 
you can find a large mass of metal 
close by the antenna base that has a 
direct or capacitive-coupling to 
ground, such as air conditioning or 
heating systems, structural steel 
frames, downspouts, etc. Windowsill- 
mounted “semi-verticals" may be used 
where roof-mounted antennas are 
prohibited, if a cold-water pipe or 
radiator connection can be found 
and/or if tuned radials or a counter- 
poise is used for r.f. grounding. The 
metal bodies of trailers, mobile 
homes and campers may be used as 
parts of a ground system for verticals. 
Results are unpredictable and will 
likely vary from band to band. On-the- 
air performance depends to a large 
measure on one's dogged persis- 
tence in trying to secure an effective 
ground system. 


Antenna of the Month 


Beginning this month, and from 
time to time in subsequent columns, 
we will feature an “antenna of the 
month.” We'll pick an unusual com- 
mercial antenna design and review its 
technical details for the benefit of CQ 
readers who may be contemplating 
purchase. In the future, we may be 
able to include unique homebrew de- 
signs, so if you have a special design 
you are particularly proud of and 
want to share it with other readers, 
send along a technical rundown. 
Good photo and sketches are a must. 

See you then. 


73, Karl, W8FX 
ai 
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DESIGN, CONSTRUCTION, FACT, AND EVEN SOME FICTION 


More On 


H.F. Verticals: Getting Fancy 


Last month, author W8FX began a 
discussion of h.f. vertical antennas. 
He covered the merits of vertical vs. 
horizontal polarization, basic theory 
and full-size designs, as well as 
grounding and matching require- 
ments. This month, he goes on to 
discuss popular variations on basic 
vertical designs. 

-K2EEK 


Last month we covered basic h.f. 
vertical antenna design and theory. 
We also highlighted straightforward 
vertical designs, including two of my 
favorites, the folded vertical and the 
no-trap multiple vertical. This 
month's column continues the article 
which began last month. We will go 
on to discuss shortened and loaded 
verticals, including mobile antennas 
and base loaded multibanders. 

Let's go into what happens when 
we substantially shorten the vertical 
from “reasonable” lengths of 14- 
wavelength or longer to mini-sized 
configurations. 


Shortened/Loaded Verticals 


While quarter-wavelength or longer 
antennas make for more efficient ra- 
diators, shorter verticals can still be 
effective radiators as long as they 
possess an adequate ground system, 
don't exhibit excessive loading coil 
losses, and show a reasonably good 
match to the transmission line. 

A very short vertical has a low 
radiation resistance and a high "Q" 
or selectivity factor. At all frequen- 
cies lower than the antenna’s self- 
resonant frequency, it electrically 
looks like a low resistance in series 
with a high capacitive reactance. In 
order to resonate the antenna to the 
desired frequency and to match the 
antenna to a convenient transmission 
line impedance (such as 50-75 ohms), 
the reactance must be cancelled out 


631 N. Overbrook Drive, Ft. Walton 
Beach, FL 32548 
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(A) BASE LOADING (B) CENTER LOADING 
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(C) TOP LOADING 


Fig. 1-The shortened/loaded and mobile vertical antennas. 


Three representative classes of shortened verticals are shown above. 

The electrically short antenna shows high Q (selectivity factor), and a low 
radiation resistance. The capacitive reactance which is present is tuned out and 
the antenna resonated by means of a series loading coil. The coil may be 
mounted at any point, though base loading (A) is usually most convenient, and is 
usually done with fixed station antennas. Center loading (B) is more efficient, 
and top loading (C) is the most efficient—though the least convenient, 
mechanically speaking. A “top hat” may be added to reduce the size of the 
loading coil required and thus to minimize coil losses. Continuously-loaded, 
helically-wound coils have also been used with some success. The idea is to 
make the coil as small as possible and to raise the point of maximum current in 
the antenna as high as possible above ground. 

The same principles apply to mobile antennas—only more so. The typical, 
8-foot, center loaded whip becomes inefficient and extremely unforgiving of 


even small QSYs; feedpoint impedance is quite low and can be very difficult to 
match to coax. 


and an impedance transformation ac- 
complished, This calls for the use of a 
series loading coil or LIC network. 

A quarter-wave vertical has an im- 
pedance of about 35 ohms. An ac- 
ceptable match can be effected by 
direct connection to coax cable, or an 
rf. transformer or base-matching cir- 
cult can be used for more effective 
power transfer from transmission line 
to antenna. However, when the length 
of an antenna is physically reduced 
with respect to wavelength, the radia- 
tion resistance is also lowered. For 
example, a 0.2 wavelength antenna 


has an impedance of about 18 ohms, 
showing capacitive reactance, A very 
short vertical, for instance, a 16-foot 
antenna on 80 meters, will show a 
radiation resistance of but a few 
ohms; coupled with high capacitive 
reactance, it’s hard to match. Since 
radiation resistance is low relative to 
the ohmic resistance of the antenna, 
the radiator becomes a very ineffi- 
cient one—with most of the power 
wasted in the form of heat. 

If size reduction is not carried to 
the extreme, decent results can be 
had with shortened antennas if a 
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Loading coil resonating tap 
Matching tap 


50—529 coaxial cable to 
transmitter (through SWR bridge) 


Earth ground and radial system 


Fig. 2-Base loaded multiband ver- 
ticals. 


Typical base loaded multiband ver- 
tical antenna, In this antenna design, 
a loading coil is installed at the base 
of a vertical length of wire, tubing or 
rod about 16-25’ long to enable the 
antenna to be manually resonated on 
several bands. 

Inexpensive and especially suited to 
home construction techniques, a cou- 
ple of 10’ TV mast sections can make 
up the radiating element, which is sup- 
ported by a beverage bottle or by 
ceramic insulators. For 80-10 meter 
operation, the inductor (L) is usually 
about 30 turns of 2-3 inch diameter 
coil stock. The capacitor (C) is a maxi- 
mum of 100-150 pf. and is used only if 
a good match to the transmission line 
can't be obtained without its use. An 
“L"-network can be used to resonate 
the antenna, and a wideband r.f. 
transformer can be used to secure an 
Impedance match. 

Several manufacturers sell low-cost 
multiband verticals incorporating the 
base loading principle. 


high-Q loading coil is used to 
minimize losses, provided the result- 
ant narrow operating bandwidth is ac- 
ceptable. An antenna slightly less 
than 1/8-wavelength is about the 
shortest that should be used for good 
results; 24 feet is about the minimum 
for really good 75/80-meter operation. 
The very low base impedance—around 
15 ohms for a 25’ vertical on 80 
meters—is difficult to properly match 
to coax, though one of the new r.f. 
transformers (as offered by Palomar 
Engineers, SST Electronics, and 
Swan) should fill the bill. The Palomar 
transformer, for example, has taps at 
8, 12.5, 16, 22, 32 and 50 ohms, allow- 
ing close matching of almost any 
shortened vertical to coax. 

The problems of the shortened ver- 
tical are magnified when considering 
mobile antennas. On all bands except 
10 meters, where a standard 8’ whip 
works out to full quarter-wave reson- 
ance, the antenna is extremely short 


relative to wavelength; longer whips 
are not usually practical since they 
risk hitting obstructions. The efficien- 
cy of a loaded antenna drops off 
markedly on the lower bands, espec- 
ially on 75 and 160 meters, because 
the resistance of the loading coil 
assumes a large proportion of the 
total resistance into which the 
transmitter output power is fed. No 
one likes to mention it, but radiation 
efficiency on 75 meters can drop to 
3% or less—compared with nearly 
100% for a full-size, half-wave dipole. 

Antenna efficiency can be substan- 
tially improved (by 50% or more) by 
moving the loading coil from the base 
to the center of the antenna. Adding a 
Capacitive “top hat” decreases the 
size of the loading coil required, and 
therefore increases the overall effi- 
ciency of the antenna system. How- 
ever, on the lower bands, the Q (selec- 
tivity factor) of an efficient antenna is 
so high that it's necessary to retune 
the antenna for even small QSYs 
(changes in frequency)—as little as 
10 kHz on 160 or 75 meters—if effi- 
ciency and low s.w.r. are to be main- 
tained. With most mobile antennas, 
changing bands means changing 
coils and/or top sections, although 
there are a few multiband antennas 
available and several schemes have 
been devised for remote resonating 


and bandswitching from the driver's 
seat. 

Mobile antenna tuneup is much 
trickier than adjusting fixed station 
antennas. A good s.w.r. bridge and 
dummy load/wattmeter, and possibly 
a grid dip oscillator or antenna noise 
bridge, are practical necessities. 
Achieving a good feedpoint match is 
even more important than with the 
shortened fixed station vertical, since 
mobile whip impedance may be 10 
ohms or less. Needless to say, when 
it comes to h.f. mobile antennas, a lit- 
tle extra effort to reduce unnecessary 
system loss may increase your ability 
to “work out” more than any other im- 
provement you can make. 

Of interest to the apartment dweller 
and renter where a windowsill antenna 
is the only possibility, a number of 
amateurs have effectively used stan- 
dard mobile coil-and-whip combina- 
tions, mounting them as windowsill 
semiverticals. At least one manufac- 
turer, Barker and Williamson, has 
come up with a portable base loaded 
antenna system that covers the 2- 
through 40-meter bands using several 
interchangeable coils and a 57” whip. 
Since it's almost impossible to secure 
a real “r.f. ground” in an apartment, 
antennas of this kind are usually not 
truly grounded, but are instead fed 
against an insulated, artificial ground 
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Design and Performance 


Four Simultaneous Filters in One for Unparalleled QRM Free Reception (SSB & CW) 
* Plus a Special Patented CW Processor * 


The brand new SL-56 Audio Active Filter 
supercedes our SL-55 in both concept and 
performance, Consolidation of many components 
has allowed us to make 13 operational amplifiers 
(compared to 6 in the SL-55) into a filter 
guaranteed to out perform any other at a cost only 
slightly higher than the SL-55. The features of the 
SL-56 are so advanced from its predecessor that 
calling it the SL-55A is not justified. Unlike other 
filters that simply offer a choice of one or two filter 
types at a time (notch, bandpass, etc.) SL56 
provides what is really needed - the simultaneous action of a 6 pole 200 Hz fixed highpass filter and 
6 pole 1600 Hz fixed lowpass filter with a 60 dB notch which is tunable over the 200-1600 Hz 
range. This 3 filter combination is unbeatable for the ultimate in QRM free SSB reception. Adjacent 
channel QRM Is eliminated on the high and low sides at the same time and does not introduce any 
hollowness to the desired signal. On CW the SL-56 is a dream. The lowpass, highpass and notch 
filters are engaged along with the tunable bandpass filter (400-1600 Hz) providing the needed 
action of 4 simultaneous filter types. The bandpass may be made as narrow as 14 Hz (3dB) 
Additionally, a special patented circuit follows the filter sections which allows only the peaked 
signal to "gate itself” through to the speaker or headphones (8-2000 OHMS). Receiver noise, ring 
and other signals are rejected. This is not a regenerator, but a modern new concept in CW 
reception. The SL-56 connects in series with the receiver speaker output and drives any speaker or 
headphones with one watt of audio power. Requires 115 VAC. Easily converted to 12 VDC 
operation. Coal black cabinet and wrinkle gray panel 
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Precise s.w.r. adjustment is impor- 
tant to proper resonating and effi- 
cient tuning and matching of short 
mobile whips. The Swan SWR-3 
“pocket” s.w.r. meter is a compact, 


lightweight device intended for 
mobile or portable use. Directional 
coupler measures 1:1 to 3:1 s.w.t.s 
at 50 ohms with 3% accuracy from 
1.7 to 55 MHz. (Photo courtesy Swan 
Electronics) 


known as a counterpoise. Ground 
system and antenna adjustment can 
be tricky, and it’s especially difficult to 
keep the shack free of “floating r.t.” 
caused by poor impedance matching 
and the strong r.t. fields that are in- 
duced in metal objects, including sta- 
tion equipment. 

Fig. 1 shows representative short- 
ened antenna types. 


Base Loaded 
Multiband Verticals 


We've said that the simple quarter- 
wave antenna is basically a one-band 
antenna. Nevertheless, one can easily 
load up a single 16-25’ vertical on all 
bands, 80-10 meters. The usual config- 
uration is a vertical piece of tubing, 
used In conjunction with a base load- 
ing coil. By tapping the coil at appro- 
priate points, the antenna can be 
roughly matched to 50-ohm coaxial 
cable on any band. This no-trap anten- 
na must be manually adjusted when 
switching bands. Adjustment must be 
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made at the antenna, not from the 
shack; bandswitching isn’t automatic. 

This type of antenna is an excellent 
compromise for all-band operation, es- 
pecially for the budget-conscious 
amateur who can't erect separate ver- 
ticals for each band, or who can't af- 
ford the cost of an all-band trap anten- 
na. The antenna design lends itself to 
homebrew construction, since there 
are no mechanically challenging traps 
to build, weatherproof and install. It's 
also a good antenna for the space- 
limited amateur, since its overall 
length is normally under 25’. This 
length works out to a bit longer than 
3/4-wavelength on 10 meters, chosen 
as the maximum length that will yield 
a low-angle radiation characteristic on 
the highest band to be used. 

Fig. 2 shows electrical details of 
the base loaded multiband vertical. A 
tapped inductor, consisting of about 
30 turns of 23” diameter B&W or 
similar coil stock, makes up the load- 
ing coil. It is tapped from the top at the 
appropriate points so as to resonate 
on each band of interest; the clip is 
tapped down the coil as bands are 
changed. The center conductor of the 
coax is tapped up from the bottom of 
the coil for impedance matching pur- 
poses, or an r.f. transformer can be 
used to effect impedance transforma- 
tion. The parallel capacitance shown 
in the figure, about 100 to 150 pf., may 
or may not be required, depending on 
the band in use and the length of the 
antenna. An s.w.r. bridge is recom- 


Low-low r.f. transformers such as 
this 500-watt unit by Palomar En- 
gineers allow broadband matching 
to low-impedance antennas, such 
as short verticals and mobile whips. 
Small, high-efficiency package has 
sSwitch-selected taps at 8, 12.5, 16, 
22, 32, and 50 ohms. An r.f. ferrite 
toroid core is at the heart of the de- 
vice. (Photo courtesy Palomar En- 


gineers) 


A tri-band mobile antenna by Swan 
features automatic operation on 20, 
40, and 75 meters. After initial ad- 
justments have been made, the an- 
tenna requires no changing of coils 
to change bands. Just flick the 
transceiver bandswitch. Operating 
bandwidth is 25 kHz on 75, 70 kHz 
on 40, and 90 kHz on 20 at the 2:1 
S.W.r. points. 


mended for adjustment. An antenna 
noise bridge may also be used for ac- 
curate resonance determination. 

Mechanical details are simple. Two 
or three sections of 10’TV mast can be 
used to construct the antenna. The 
masts can be supported by a soda or 
beer bottle and guyed with nylon cord 
or rope if necessary. Another possibili- 
ty is to side-mount the mast sections 
on a length of wood using heavy ce- 
ramic insulators. Since the loading 
coil is connected at the base, it 
doesn't interfere with the antenna’s 
mechanical strength. 

As with most verticals, the quality 
of the ground system is important, 
especially on the lower bands. The 
antenna can be fed as a ground plane 
or it can be ground mounted. However, 
if fed as a ground plane, separate, res- 
onant radial sets are required for each 
band for good results. This becomes 
unwieldly, to say the least, especially 
on the lower bands. For this reason, | 
suggest installing the antenna on the 
ground and using a ground rod and 
radial system, as described last 
month. Resonant radials need not be 
used if the antenna is ground 
mounted. 

What about performance? This type 
of multiband antenna can produce 
surprisingly good results despite its 
simplicity and relatively low cost. It’s 
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Antenna of the Month 


Unusual, multiple-resonant Swan 
mobile antenna covers 10, 15, and 
20 meters and requires no coil 
change or readjustment after initial 
tuning; for additional band cover- 
age, optional 160, 80, or 40 meter 
coils and top section can be added. 
The 200-watt p.e.p. mobile antenna 
| features low s.w.r. at resonance; in- 
dependent resonance adjustments 
| on each band; wide bandwidth; and 
a low-wind-resistance profile. Its de- 
sign also lends itself to trailer park, 
mobile home, camper, or apartment 
mounting schemes. 


Besides the basic 3 Ib. antenna 
base rod and 10/15/20 meter reson- 
ators, accessories include a base 
extender rod, telescopic top section 
(for 160/75/40 meter operation), and 
center loading coils required for 
160, 80, and 40 meter work. (Photo 
courtesy Swan Electronics) 
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an especially attractive proposition for 
the Novice who wants to try his hand 
on ali the h.f. bands open to him—8s0, 
40, 15, and 10 meters. Two things to 
consider are that the antenna must be 
manually returned when switching 
bands, and that usable bandwidth 
(and s.w.r.) will be quite narrow on the 
lower bands. Also, the angle-of-radia- 
tion pattern will change for each band, 
since the antenna varies in relative 
length from band to band. 

What about 160-meter operation? 
The short vertical can be used on the 
“top band” if a reasonably long radi- 
ator and large-enough loading coil are 
used. However, efficiency of the short 
base loaded vertical is low. And, while 
the vertical will produce good ground- 
wave signals on 160, it's been found 
that a horizontal antenna often outper- 
forms the vertical at night when propa- 
gation is by ionospheric means. For 
these reasons, and to keep the loss- 
prone, high-current portion of the an- 
tenna as high as possible, bent or 
L-shaped antennas are favored for 
160-meter operation. We'll cover these 
specialized antennas in a later column. 

Next month we will conclude our 
discussion of verticals with trap-type 
verticals, matching and a bibliography 
of interesting articles concerned 
specifically with vertical antennas. 
See you then. 

73, Karl, W8FX 
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DESIGN, CONSTRUCTION, FACT, AND EVEN SOME FICTION 


a monthly feature by 
KARL T. THURBER, JR., W8FX 


H.F. Verticals: Conclusion 


Niontrap verticals are inexpensive 
antennas, whether purchased com- 
mercially or homebrewed from avail- 
able materials. On the other hand, 
they are inconvenient to use if opera- 
tion on several bands is desired, 
since the loading coil must be ad- 
justed each time a band change is 
made. This makes rapid bandswitch- 
ing impractical, especially if the 
antenna loading and matching net- 
work is buried under a foot of snow, 
or if the antenna is mounted high 
atop one's roof. 

Parallel-tuned circuits, popularly 
known as traps, can be inserted in 
series with the radiating element at 
appropriate points to make each sec- 
tion work as a quarter-wavelength ver- 
tical or an “odd” multiple of a quarter 
wavelength. The traps work to effec- 
tively “cut” the antenna, electrically 
speaking, at the proper quarter-wave- 
length points. The traps present a 
very high impedance at or near re- 
sonance, acting as insulators at the 
end of each quarter-wavelength point 
on the appropriate bands. 

For example, using the Illustration 
of fig. 1, which shows a five-band trap 
vertical, the lowest section (that 
below the 10-meter trap) is physically 
a quarter-wavelength on 10 meters. 
The 10-meter trap effectively discon- 
nects the upper section of the anten- 
na so that they have no effect on 
10-meter operation. To make the an- 
tenna work on 15, the lowest section, 
the 10-meter trap, and the section just 
below the 15-meter trap combine to 
form a quarter-wavelength on 15. 

The traps and antenna sections 
continue in the same fashion to re- 
sonate on all bands down to 80 (or in 
some cases, 160) meters. For five- 
band operation, only four traps are re- 
quired; a trap isn’t required for the 
lowest band. On 80, the entire anten- 
na and all the traps act to form an 
electrical quarter-wavelength. 

As with base loaded multiband ver- 
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Fig. 1- A trap vertical antenna. The diagram represents a five-band multiband 
trap antenna. 


In the diagram above, the electrical length is adjusted by installing parallel- 
resonant traps at the proper points to effectively “cut” the antenna, electric- 
ally speaking, to quarter-wavelength dimensions. The traps offer high imped- 
ance at or near resonance, and therefore act as insulators for operation on a 
given band. The objective is to come up with an acceptable (not necessarily 
perfect) match to coax on all bands. In some cases, a base matching network 
or r.f. transformer is needed to effect a good match. Normally the antenna is 
ground mounted, unless radial sets are prepared for each band for above- 
ground installation. 
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ticals, trap antennas are usually 
much smaller than full-size verticals, 
typically about 18-25’ in length. Toa 
large extent, the size is scaled down 
due to the loading effect of the traps, 
and the top-hats that are sometimes 
used. 

The most efficient trap verticals 
use high-Q traps with large diameter 
coils for a favorable inductance-to- 
capacitance ratio. Many commercial 
five-band trap verticals have provi- 
sion for using an optional 160-meter 
loading coil to allow operation on 
that band. 

With short, high-Q trap verticals, 
the higher bands such as 10, 15, and 
20 meters can be covered nicely from 
band edge to band edge. But usable 
bandwidth on the lower bands suffers 
so that either the ‘phone or c.w. band 
segments must be selected for opera- 
tion. A 100 kHz wide segment is about 
all one can expect on 80; 160 band- 
width will be especially narrow. 

The purpose of the traps, of course, 
is to come up with an antenna that 
presents a resonant, matched load to 
the feedline. As is the case with all 
multiband antennas with which the 
author is familiar, the trap vertical 
represents a compromise; there is a 
great deal of interaction between the 


(A) Hy-Gain 14AVQ/WB antenna 
covers 40-10 meters using three high- 
Q traps. The 18-ib. antenna shows 
SWR of 1.5:1 at resonance (or less) 
on all bands, if installed in accord- 
ance with the manufacturer's in- 
structions. Antenna can be mounted 
on a mast up to 1-5/8" in diameter. 
(Photo courtesy Hy-Gain Electronics) 


(B) Half-wave coaxial antenna is 
essentially a dipole stood on its end. 
The omnidirectional antenna re- 
quires no radials and is independent 
of mounting location. The Radio 
Shack 27 MHz CB antenna is shown 
here; the author has used this low- 
angle radiator on 10 meters with 
good DX results. (Photo courtesy 
Radio Shack) 


(C) Representative compact trap ver- 
tical is this Hustler 4-BTV that covers 
10 through 40 meters with an option 
or adding a 75-meter resonator. The 
21'5” antenna weighs 15 Ibs., boasts 
1.15 to 1 s.w.r. at resonance (or bet- 
ter) and 1.6 to 1 (or better) at band 
edges. Antenna is fed with 50-ohm 
coax and handles full legal power 
levels. Wind loading is specified as 
29 Ibs. at 70 mph. Antenna may be 
ground or tower mounted. Manufac- 
turer's typical s.w.r. curves are 
shown below. 
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individual antenna sections and 
traps. A perfect match on each and 
every band isn't possible, especially 
near the band edges. 

It's no secret that antenna perform- 
ance will vary from band to band. You 
can minimize the variations by taking 
a few precautions in setting up the 
antenna: 

1.Ground mount it if possible, to 
avoid introducing unpredictable ef- 
fects cause by the use of ground 
plane radials. Install the best ground 
system you can. And don't hesitate to 
experiment with the ground configur- 
ation. 

2. Install a low-loss r.f. transformer 
at the antenna base for easy match- 
ing to the transmission line. After all, 
you can't easily get to the traps, and 
the use of a transformer with various 
switch-selected taps allows fine- 
tooth impedance adjustment. 

3. Be prepared for at least one or 
more bands to stubbornly present a 
high s.w.r., despite your best efforts. 
So use low-loss RG-8/U or the new 
RG-8X cable, not small-diameter ca- 
bles such as RG-58/U. With reason- 
able feedline lengths, even s.w.r.s of 
4:1 or 5:1 won't introduce intolerable 
losses providing you're using the 
tight cable. 

4. Follow the installation and ad- 
justment instructions. Anticipate 
considerable interaction between 
trap sections, and use an s.w.r. bridge 
or antenna noise bridge for antenna 
tuneup. Trap adjustment is an iter- 
ative process. 

A special point: Many solid-state 
transceivers and transmitters are 
designed to work into 50-ohm loads 
only, so if s.w.r, is high on a particular 
band or bands, achieving proper 
transmitter loading may become a 
real problem. An antenna coupler or 
tuner may be required. Use of the 
tuner is also desirable to minimize 


harmonic radiation, 
gravated whenever 
antenna is used. 

While it's possible to build your 
own trap vertical, the mechanical dif- 
ficulties occasioned by the traps are 
beyond the reach of many, and per- 
haps most amateurs. For this reason, 
commercially manufactured anten- 
nas are usually one’s best bet. Many 
amateurs who are fortunate enough 
to have a very high tree standing at 
the right location on their proper- 
ty—one with sturdy, high branches— 
have had good success using home- 
brew wire trap verticals that are sim- 
ply suspended from a sufficiently 
high branch. 

Matchmaking. The vertical, even in 
its simplest single-band, ‘%-wave ver- 
sion, presents a problem that the ba- 
sic dipole does not: that of proper 
matching to coaxial cable. The dipole 
normally presents a near-perfect 
match to popular 70-75 ohm cables, 
whereas the vertical typically pre- 
sents a feedpoint impedance of 35 
ohms, sometimes much less. If noth- 
ing is done to ease the match, an 
s.w.r. of other than 1:1 will exist even 
at resonance, and if cable lengths are 
long, additional loss will be introduc- 
ed and transmitter loading problems 
may ensue. 

There are several traditional ways 
to match the transmission line to the 
vertical. One is by means of a so- 
called shunt-fed or gamma match ar- 
rangement. In this system, a rod of 
0.04 to 0.05-wavelength is connected 
in series with a capacitor; the trans- 
mission line center conductor is con- 
nected at one end, and the other end 
of the rod is connected at an appro- 
priate point on the mast, which is 
grounded, By adjusting the capacitor 
and/or the rod length, an impedance 
match can be obtained. (Details are 
covered in the various antenna hand- 


which is ag- 
a multi-band 


books and won't be repeated here.) 

Another method is to use a series 
of coax cable section to perform the 
impedance transformation. One pos- 
sibility is to insert a short length of 
70-ohm cable a formula-determined 
distance back from the feedpoint of a 
vertical fed with 50-ohm coax. An- 
other is to use 70-75 ohm coax as the 
transmission line, inserting a 
Ye-wavelength segment of 50-ohm 
cable at the feedpoint to bring the 
35-ohm impedance up to about 75 
ohms. More alternatives are possible 
using series sections: refer to Frank 
Regier’s excellent article on series 
impedance matching in July 78 QST 
(see bibliography). If you go the 
series-matching route, realize that 
when working with coax sections, 
you must use their equivalent electri- 
cal length, which works out to less 
that the free-space wavelength calcu- 
lations. Be sure the formulas you use 
to determine the length of the coax 
section take into account the cable's 
velocity factor. 

We get into trouble when we want 
to use the antenna on more than one 
band, since the gamma match and se- 
ries line dimensions hold for but one 
band. It's especially difficult when 
the antenna is considerably short- 
ened, since the radiation resistance 
can be quite low and difficult to 
match to any available transmission 
line. 

An alternative is to use an r.f. trans- 
former. Although it will not “tune out” 
reactance (the antenna should be res- 
onant), it will readily transform the 
low feedpoint radiation resistance to 
work into 50-ohm cables. Several 
firms market low-loss r.f. transform- 
ers, including SST, Swan, and Palo- 
mar Engineers; these have a number 
of impedance taps which cover the 
range of impedances likely to be en- 
countered, from about 5 ohms up. 
Once initial tap adjustment is set, lit- 
tle further attention is required, pro- 
viding the antenna is kept at or near 
resonance. Shortened, loaded or trap- 
type verticals may require coil read- 
justment to keep the system close to 
resonance and the feedpoint imped- 
ance under control. 


Summary 


What can we conclude? The judg- 
ment on h.f. verticals is left up to you. 
In my book, however, if their basic 
characteristics and operating limita- 
tions are understood, they can make 
excellent, relatively low cost anten- 
nas for the DX’er. The vertical is 
especially attractive as an unobtru- 
sive, easily installed and portable 
antenna that allows effective multi- 
band operation on a small lot. 

Next month, we will break with ver- 
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ticals to cover a somewhat neglected 
though simple and effective all-band 
antenna: the horizontal flattop fed 
with tuned feeders. See you then. 
73, Karl, W8FX 
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DESIGN, CONSTRUCTION, FACT, AND EVEN SOME FICTION 


a monthly feature by 
KARL T. THURBER, JR., W8FX 


More On Dipoles: Multiband Antennas With Tuned Feeders 


In this month's column, author W8FX 
points out that coaxial cable isn't 
sacred as transmission lines go. 
There's still room for parallel feeders 
when it comes to easily constructed 
and inexpensive multiband antennas. 
Read on for theory and construction 
information on some simple antennas 
that may have slipped from memory. 
—K2EEK 


A good antenna is a good antenna, 
regardless of whether it is fed with 
coaxial cable, single-conductor line, 
twinlead, hardline, open-wire feeders, 
or any other transmission line one can 
dream up. True, the use of various 
kinds of feediines does have an impact 
on antenna operation, but it's mostly 
on the type of coupling required for 
proper loading and matching, and toa 
secondary extent on line loss. 

At least since the early fifties, coax- 
ial cable has seemed to be the best 
and, to many, the “only” way to feed 
antennas, This is because the cable is 
easily handled, it can be snaked 
through a small hole in the house or a 
window casing, it closely matches the 
common dipole’s feedpoint imped- 
ance, and a number of other factors. 
Coax is also popular because it rad- 
lates very little; it provides a conve- 
nient vehicle for inserting various 
devices in the antenna circuit such as 
s.w.r. bridges, transmit/receive switches 
and low-pass filters. 

Some of these “advantages” pale 
when we consider antennas other 
than the simple single-band dipole or 
beam; the antenna’s low feedpoint im- 
pedance holds only for the fundamen- 
tal frequency (or odd harmonics 
thereof). When coax is used to feed an 
antenna that isn't operating near 
resonance—such as an 80-meter 
dipole used on 40 meters—we run into 
trouble from the high s.w.r. and the 
resultant cable loss and transmitter 
matching problems, 


“317 Poplar Drive, Millbrook, 
Alabama 36054 


Two once popular but sometimes 
forgotten antenna types are useful to 
the beginner and old-timer alike who 
want to operate over a wide range of 
frequencies, not just a single band or 
two. These are the Zepp and the 
centerfed multibander; we'll cover 
them both. 


A Word On Tuned Feeders 


The purpose of the transmission 
line is to provide an efficient path for 
rf. to travel from the transmitter to the 
antenna. The line should not radiate of 
itself, but rather act as a “conduit.” 

There are two common types of 
feed lines used by amateurs—coaxial 
cable and parallel-conductor line (in- 
cluding open-wire and twin-lead), The 
most popular by far is coaxial cable, 
which comes in several impedance 
designations and which is very conve- 
nient to use and easy to handle. Coax 
is perfectly suited to feeding most 
single-band antennas, such as or- 
dinary dipoles, verticals and beams, in 
addition to low-impedance multiband 
antennas such as trap and multiple 
dipoles. 

Coaxial cable presumes a good im- 
pedance match at the antenna. When 
a mismatch exists, standing waves 
are produced and line losses increase 
with higher s.w.rs. Since the im- 
pedance of the multiband dipole will 
vary considerably from band to band 
and there is no way to control the feed- 
point impedance, coax just isn't 
Suitable for use as a feedline. It must 
be operated in the matched or so 
called “untuned” or “flat” mode. 

On the other hand, parallel-conduc- 
tor transmission lines—especially 
those of the low-loss open-wire 
type—can be operated almost without 
regard to s.w.r.; this is because there 
is very little inherent loss in the line. 
Thus, the actual feedpoint impedance 
of the antenna is not too important, 
since when the line loss is low we 
don't have to be overly concerned with 
line matching. Multiband operation is 
a “natural” for tuned feeder systems: 
an antenna cut for a relatively low fre- 


quency band (say, 80 meters) is 
operated on higher frequency bands 
by “tuning” the feeders to the har- 
monic frequencies, thus the term “tun- 
ed feeders.” 

Tuned-feeder arrangements are 
most commonly used with center-fed 
dipoles and end-fed Zepps; these are 
the two types with which we will be 
most concerned. However, tuned 
feeders have been used to feed ver- 
tical and vertical ground-plane anten- 
nas, as well as verticals that are half- 
horizontal (L-shaped), slanters and 
slopers. And, tuned-feeder schemes 
have been put to good use in connec- 
tion with several types of beam anten- 
na designs, including some wire 


Multiband antennas using tuned 
feeders inherently have high s.w.r.s, 
though this is not unacceptable since 
the transmission line used is normal- 
ly of the low-loss kind. Impedance 
transformation to coax is made at the 
antenna coupler, and a high-quality 
h.t. wattmeter/s.w.r. bridge is used to 
make adjustments to the coupler. A 
dual-reading (forward and reflected 
power) meter is best, since it allows 
one to catch any erroneous coupler 
tuning settings that may reduce for- 
ward power while showing low s.w.r. 
Heath unit shown here handles 2000 
watts p.e.p. in two power ranges from 
1,8 to 30 MHz. (Photo courtesy Heath 
Company) 
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Of interest to the 160-meter buff, this 
Drake MN7 matching network has an 
internal feed switching arrangement 
that allows a conventional 135-foot 
balanced-line fed doublet to be driven 


as an inverted "L". The “L" is ted 
through a 4:1 impedance-matching 
transformer, with the other half of the 
antenna acting as a counterpoise. 
(Photo courtesy R.L. Drake Co.) 


beams used on harmonics and multi- 
band V-beams. 

Used in conjunction with a wide- 
range antenna tuner (transmatch), 
antenna length as well as feeder 
length isn't too critical. The antenna 
itself is usually cut for one-half wave- 
length at the lowest frequency to be 
used, though good results can be had 
with flattops as short as one-quarter 
wavelength, or with half-wave flattops 
bent to accommodate the available 
space. The feeder length can be 
whatever happens to result in the 
shortest run from antenna feedpoint 
to hamshack, though certain feeder 
lengths can give rise to problems with 
parallel currents flowing, with resul- 
tant radiation from the feeders and 
possible loading problems. If the 
feedline does radiate, no great harm is 
done since energy isn't truly wasted: 
rather, the radiation pattern is dis- 
torted. Choosing a feeder run that's 
along the lines suggested should keep 
you out of trouble on this score. 

A final point: For best results using 
tuned-feeder antennas, use open-wire 
line, not 300-ohm solid dielectric 
cable, such as TV twinlead. Even when 
using heavy-duty, transmitting-type 
lines, the losses in such cases will be 
excessive on those bands where the 
antenna operates with a high s.w.r. 
Also, most solid-dielectric cables are 
weather sensitive, so that changes in 
climatic conditions (ice, snow, rain, 
etc.) will cause changes in line char- 
acteristics and erratic loading condi- 
tions. Stick to open-wire lines: at- 
tenuation at 10 meters is on the order 
of 0.1 dB per 100 feet when perfectly 
matched, whereas RG-8/U clocks out 
at about 1.0 dB, RG-11/U at 1.15 dB 
and RG-58/U a whopping 2.5 dB. Ordin- 
ary TV twinlead shows about 0.6 dB, 
but losses rise with high s.w.r. and 
when the line is wet. “Ladder line” of 
the 470-ohm type distributed by Den- 
tron Radio and others is a fair com- 
promise that is easier to handle than 


higher attenuation. 

In any case, the feeders should be 
handled with care. Feeder spacing 
should be kept constant over the line 
length, the line should be kept well 
away from other conductors that 
might be coupled to it, and sharp 
bends should be avoided. Special care 
should be taken where the line enters 
the hamshack. An insulated TV-type 
feedthrough tube can be used, with a 
short length of twinlead installed 
where the feedline passes through the 
wall. The line should be protected 
against lightning discharges, as 
described later. 


Enter The Zepp 


The “Zepp” or Zeppelin antenna is 
one of the oldest in amateur radio, 
dating from the times of the gas-filled 
airships bearing the same name. The 
classic Zepp consisted of a resonant 
half-wave antenna that was folded 
back on itself and suspended below 
the airship. It was usually fed through a 
Va-wave line. In amateur use, the tuned 
feeders run from the “shack” to one 
end of the antenna. One side of the 
feedline is connected to the antenna 
flattop, while the other side of the 
feedline is not connected at all except 
to the end insulators. 

The Zepp is a very practical antenna 
and one that’s convenient to use, par- 
ticularly if the shack happens to be 
physically located near one of the end 
supports of the span. The skyhook be- 
comes a voltage-fed antenna, since 
the radiating portion is some multiple 
of a half-wavelength and therefore there 
is always a high voltage present where 


135" — 


the feeder attaches to the flattop. This 
is in contrast to the centerfed dipole 
antenna, where a low impedance ex- 
ists at the feedpoint at the resonant 
frequency and on odd harmonics. 

An end-fed Zepp cut for the lowest 
frequency to be used should give a 
good account of itself on the fun- 
damental and on higher frequencies. 
The length of the Zepp should be cut 
about 5% longer than the free-space 
half-wavelength because of so-called 
“end effects” which tend to electrical- 
ly shorten the antenna’s effective 
length. The formula can be used to 
calculate the length. 

L (feet) = 292 

f(MHz) 

For operation on 80 through 10 meters, 
a flattop of 135 feet should be right. If 
40 is the lowest band to be used, 67 feet 
should do the trick. (If you can only in- 
stall a 67’ flattop and want to operate 
on 80, you may want to consider tying 
the two feeders together at the shack 
and feeding the entire system against 
ground as a random-wire.) 

Since the currents in the two feeder 
wires do not exactly balance in the 
Zepp, there is some radiation from the 
line, though to a certain extent the 
fields of the two conductors cancel 
out. Any convenient feedline length 
can be used. However, to minimize 
parallel currents which would increase 
line radiation, use a feeder length that 
doesn’t show resonance effects on any 
band to be used; a length of either 44 
or 77 feet is a good one to work with. 
The radiation pattern of the Zepp 
operated on harmonics tends to the 
cloverleaf, though the actua/ pattern 
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Transmatch 


(A) CLASSIC ZEPP 


Transmatch 


(B) RESTRICTED SPACE VERSION 


open-wire line but has only slightly 


Fig. 1- Zepp antenna configurations. 

The end-fed Zepp at (a) is a popular contemporary version of a very old anten- 
na type. The antenna is usually cut for operation as a half-wavelength at the 
lowest frequency band to be used and the feeders “tuned” to work as a resonant 
system on the higher bands, For operation on 80-10 meters, a flattop of about 
135’ should do the trick. An open-wire feedline of any convenient length can be 
used, but a length of about 44’ or 77’ should minimize the possibility of 
“awkward” loading situations at the antenna tuner or coupler. 

If room for a full-size flattop isn’t available, the ends can be bent around as at 
(b), with some risk of undesired directivity effects. The ends can even be bent 
down with resultant mixed polarization signal characteristics. 
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Fig. 2- Center fed antenna configurations. 

Shown at (a) is a simple, practical all-band (80-10 meter) antenna designed for 
use with tuned feeders and an antenna coupler or Transmatch. The antenna 
shown is basically an 80-meter tuned doublet operated on harmonics for the 
higher frequency bands. Installed high and in the clear, it's probably the best all- 
round antenna for multiband use. A length of 135° represents a good com- 
promise, and feeder lengths of 44’ or 77’ are popular, though almost any feeder 
length can be used, 

If space is a problem, the flattop can be less than 12 wavelength on the lowest 
band with little decrease in efficiency until the straightaway length reaches 1⁄4 
wavelength. If loading becomes a problem when this is done, try increasing or 
decreasing feedline length. 

The flattop can be bent around, horizontally or vertically, if necessary, into 
almost any shape to fit available real estate, with some loss of effectiveness. 
Many variations can be used, but try to keep the antenna symmetrical to keep the 
system in balance, The sketch at (b) shows a typical restricted space version. 


will be distorted by feedline radiation. 
Fig. 1 shows typical end-fed Zepp con- 


Sometimes known as the “tuned 
doublet," this kind of antenna is 


figurations. desirable because it's symmetrical. 
jl Center feed is much more desirable 

Centerfed Multibanders than end feed for a number of other 
For simplicity, efficiency and | reasons, including the fact that it 


economy, this is a hard antenna to 
beat. Though the single-wire may be a 
shade simpler, the centerfed antenna 
is much less critical as far as match- 
ing, tuneup and loading go. In fact, it's 
probably the best single, all-round h.f. 
antenna you can erect. 


usually produces a lower s.w.r. on the 
transmission line. Even with center 
feed, the s.w.r. mismatch may be 8 to 1 
or more, but this doesn't matter much 
when low-loss open-wire transmission 
line is used. 

The length of the antenna flattop 


Transmatch 
MaN Lowpass Antenna SWR bridge and Antenna 
filter relay" power meter switch 


NOTE: 
“Hf separate from the transmitter 


Fig. 3- Multiband antenna feeding arrangements. 


The diagram above shows the suggested order in which the various com- 
ponents are connected together in the multiband antenna system fed into the 
tuned feeders. If a transceiver is used, the antenna relay is eliminated since 
transmit/receive switching is accomplished internally. Normally, 50-ohm coaxial 
cable is used to tie the units together; though 70/75-ohm cable may also be used 


isn't critical, though some combi 
tions of antenna length and feeder 
induce parallel-current flow. As with 
the Zepp, a flattop length of about 135 
feet should produce good results on 
80 through 10 meters. Again, feeder 
lengths of about 44 or 77 feet should 
minimize possible loading problems. 
A shorter flattop length can also be 
used; a 67-foot span and either a 
44-foot or 77-foot feedline are popular 
combinations for all-band work. The 
antenna span can be reduced but effi- 
ciency starts to take a dive. For best 
results, the antenna should be install- 
ed as high and in the clear as possible, 
with the feedline brought away from 
the antenna at right angles. 

If you want to improve the centerfed 
multibander's balance, you can do so 
by inserting an r.f. ammeter in each 
side of the feedline (or moving a single 
ammeter from one feedline wire to the 
other), making slight adjustments to 
antenna length until current readings 
are the same in both legs. Bear in 
mind that unsymmetrical placement 
of the antenna with respect to nearby 
conductors such as power lines, tele- 
phone wires, etc., can cause inherent 
unbalance. 

The center-fed multiband dipole 
especially lends itself to limited space 
situations. The ends can be bent around 
(within reason), and it can be erected 
in Vee, inverted Vee, and sloper config- 
urations. At least one manufacturer, 
Dentron Radio Co. Inc. (2100 Enter- 
prise Pkwy., Twinsburg, OH 44087), 
sells a factory-assembled antenna of 
this type designed for 160-10 meter 
operation. 

See fig. 2 for some center-fed multi- 
band configurations. 


Tuning, Loading, Matching 
And Harmonics 


As indicated, the tuned-feeder ar- 
rangement requires the use of an an- 
tenna tuner or coupler in order to work 
into the low-impedance pi-network 
output of most contemporary tube and 
solid-state rigs. While practically any 
type of tuner designed to handle bal- 
anced, parallel-conductor lines will do, 
a wide-range design will practically 
eliminate loading problems caused by 
exceptionally high or low impedances 
that can be presented to the trans- 
mitter by oddball feeder or flattop 
dimensions. Highly recommended are 
tuners based on the so-called “ulti- 
mate transmatch" design pioneered 
by ARRL staffer Lew McCoy several 
years ago. Tuner designs based on his 
original invention are found in the 
Handbook. Most of the fancier com- 
mercial tuner models are of this type 
or close cousins, and can handle prac- 
tically any matching condition that 
one might encounter—series tuning 
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for low impedances and parallel tum 
ing for high impedances. For good 
results with tuned-feeders, look for a 
coupler that will work over the range of 
at least 25 to 1200 ohms. One contain- 
ing a built-in balun and a dual-reading 
(forward and reflected power) watt- 
meter is an especially useful ac- 
cessory. 

A problem encountered when using 
any multiband antenna system, in- 
cluding the center-fed multiband di- 
pole and end-fed Zepp, is that of har- 
monic radiation. All multiband anten- 
nas tend to accept power at harmonic 
frequencies. Normally, harmonic sup- 
pression is adequate in modern trans- 
mitters, though use of a multiband an- 
tenna can cause radiated harmonics 
to approach the ragged edge of accep- 
tability. However, the transmatch, 
when properly adjusted, usually elimi- 
nates any possibility of excessive har- 
monic radiation and also has the side 
benefits of improving receiver-to- 
antenna matching and reducing image 
and spurious signal reception. 

In those few instances where using 
a multiband antenna in conjunction 
with an older transmitter not having 
adequate harmonic suppression re- 
sults in harmonics of the fundamental 
frequency being radiated (with FCC 
“pink ticket” violation notices a pos- 
sible result), a series half-wave filter 
may be indicated. A filter can be home- 
brewed from designs in the reference 
handbooks, or, a commercial filter can 
be found from among Barker and Wil- 
liamson’s line. Several models are 
available that have lowpass cutoff fre- 
quencies just above the highest band 
to be used. 

For TVI reduction, a standard low- 
pass filter should be installed in the 
coax line between transmitter and 
transmatch. 

Fig. 3 shows suggested ar- 
rangements. 


Lightning Protection 


When working with dipoles fed with 
coaxial cable, we tend to assume that 
lightning protection is automatically 
taken care of since the cable's heavy 
braid is at ground potential. However, 
protection is by no means automatic 
when using coax, and it’s especially 
questionable when using parallel-con- 
ductor feedlines which are high above 
ground potential and effectively offer 
no protection to lightning strikes or 
even static discharges. 

Lightning protection is a “must” for 
either twinlead or open-wire line. 
Either an arrestor can be used, 
preferably at the point the feeders 
enter the hamshack, or the lead-in can 
be disconnected from the equipment 
and grounded whenever the rig isn't in 
use. The arrestor or grounding bar 
must be connected to a suitable 


Antenna Of The Month: 
The Slinky Dipole Antenna 


The “Slinky” dipole is a restricted- 
space, variable-length, electrically 
shortened h.f. antenna that can be 
adjusted for use anywhere within the 
range 3.5 MHz to 30 MHz, including 
the new WARC bands and the popular 
MARS, CAP and SW bands. It 
achieves good single-band imped- 
ance match to 50-ohm coax by means 
of the helical inductive loading pro- 
vided by the spring structure; its effi- 
ciency approaches that of a full-size 
dipole when properly installed. When 
adjusted for resonance, the s.w.r for 
the antenna should be less than 2.5:1 
over the 80 meter band and less than 
1.8:1 over the 40- and 20 meter bands, 
with comparable figures on the high- 
er frequencies. A built-in coaxial 
balun is included, along with the two 
special Slinky coils, center insulator 
card, nylon cord, end hooks, 50 feet 
RG-58/U coax, coaxial connector, and 
instruction sheet 

The story behind the antenna’s 
development is an interesting one. 
The Slinky was invented by Richard 
Lodwig, W2KK and Sidney Arnow, 
WA2OPN, in 1973. They approached a 
large (covert) government agency 
with the idea, shortly thereafter. They 
liked the idea, but didn't want to pay 
for the development effort. As a re- 
sult, the inventors did the engineering 
themselves, then sold units to various 
government agencies. Finally, they 
decided to try the antenna in the com- 
mercial and amateur markets, and it 
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caught on. Today, two versions are 
available, the amateur version (no. 
80-10) and the s.w.!. version (SWL-1), 
as well as commercial designs. All 
are basically the same antenna. 

The photo shows the main compo- 
nents of the Slinky package. The 
table shows comparative standard di- 
pole and Slinky lengths, and the dia- 
gram shows details of the antennas 
construction, The antenna is sold by 
Teletron Corp., Suite 300, Box 84, 
Kings Park, N.Y. 11754. 


STANDARD SLINKY 
BAND DIPOLE LENGTH 
LENGTH 
Meters Ft. Meters Ft. Meters 
80/75 133 41 24 7.3 
40 67 20 12 3.6 
20 33 10 6 1.8 
15 22 7 6 1.8 
10 17 5 6 1.8 


US Patent 
No 3858220 
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Drawing showing details of the SLINKY Dipole Antenna 
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NOTE: 
Adapted from W4ZG’s lightning arrester design 
appearing in the July 1955 issue of QST. Also see 
the current edition of the ARRL Antenna Book, 
p.271 


Fig. 4- Parallel conductor lightning 
arrester. 

Illustrated is an easy-to-make out- 
door lightning arrestor for use with 
parallel-conductor lines; it is especial- 
ly suited for use with open-wire lines. 
The objective is for lightning dis- 
charges to “shoot the gap” and be 
passed harmlessly into the ground. 

Built from three ceramic feed- 
through or standoff insulators and 
three sections of '/,” thickness copper 
or brass bar, the spacing between the 
axis of the two outside insulators is 
approximately equal to the transmis- 
sion line spacing. In practice, the two 
“gaps” are adjusted just far enough 
apart so that they don't arc over with 
full transmitting power applied. Alter- 
nately, a heavy shorting bar or even a 
husky knife switch, installed outdoors, 
can be used to ground the antenna 
system when it's not in use. “When in 
doubt, ground it” is a wise old antenna 
axiom to follow when it comes to 
lightning! 


ground point such as a long rod driven 
into the earth near the shack. 

Light-duty lightning arrestors for 
use with residential TV and f.m. anten- 
nas are satisfactory only for very low- 
power installations. When medium- 
and high-power are used, they prove 
inadequate, since the r.f. voltage on 
the line is enough to cause them to arc 
over. 

1 don’t know of any commercially 
available transmitting-type lightning 
arrestors for parallel-conductor feed- 
lines; perhaps some readers do. How- 
ever, a very simple but effective ar- 
restor can be made from three stand- 
off or feedthrough insulators and 
three sections of brass or copper 
strapping. Fig. 4 shows such a design. 

A 4:1 balun transformer can be used 
at the antenna feedpoint with many 
types of dipoles (such as the 300-ohm 
folded dipole) so that coaxial cable 
can be used as the feedline. This, of 
course, eliminates the special prob- 


R.t. voltages at the ends of the dipole 
may be quite high. Rugged insulators 
such as this 7 in. long pair molded 
from a high-impact plastic material 
are heavily serrated to increase leak- 
age paths by a substantial amount. 
(Photo courtesy Hy-Gain Electronics) 


lems of lightning protection unique to 
parallel lines. Since most baluns put 
the antenna at d.c. ground potential, 
they offer some degree of built-in pro- 
tection from lightning. And, you can in- 
sert a special coax lightning arrestor 
(such as Cushcraft's “Blitz Bug" or 
similar devices by Hy-Gain and Radio 
Shack) in the line that allows lightning 
discharges to be routed to ground. 
However, using the balun with an 
antenna fed in the “tuned feeder 
mode" probably won't work, since the 
feedpoint impedance will not be a 
predictable 300 ohms but will vary 
considerably from band to band, plac- 
ing a too-high s.w.r. on the feedline, 
The balun will also waste a small 
amount of power, usually around 5 to 
10%. 

Don't let the problem of lightning 
protection deter you from using tuned 
feeders. Build an arrester or ground 
the lead-in when not using it, and be 
on your way, 


Summary 


Several months ago we began a 
discussion of the dipole antenna 
family. In the first column we covered 
the basic dipole, harmonic-dipole 
operation and multiband paralleled 
doublets, as well as folded dipoles. In 
the next column, we branched out to 
cover the Vee and inverted Vee, the 
vertical dipole, sloper, T2FD, double 
bazooka, and both double and ex- 
tended double Zepps. 

In this column, we backtracked just 
a bit to cover a “special case" dipole 
very well suited for no-frills multiband 
operation. We also uncovered the 
Zepp antenna, also popular for all- 
band work, though not a dipole in the 
strictest sense. 

Next month, we will highlight an- 
other historically popular multiband 
antenna, the Windom and its close 
cousins. And, in upcoming columns, 
we'll talk about various kinds of trap 
antennas. See you then. 

73, Karl, W8FX 
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DESIGN, CONSTRUCTION, FACT, AND EVEN SOME FICTION 


a monthly feature by 
KARL T. THURBER, JR., W8FX 


The Windom And Its Close Cousins 


Last month, columnist W8FX ex- 
pounded upon the multiband dipole 
and the end-fed Zepp. In this issue, he 
updates two old-time versions of the 
off-center-fed Hertz or Windom anten- 
na of 1930s and 1940s vintage as in- 
expensive, easily constructed 
skyhooks. As we shall see, there's 
room for the Windom and its close 
cousins in today’s antenna picture. 


A ntenna types vary almost as 
widely as the amateurs who erect 
them. For single-band work, the coax- 
fed dipole is as simple and trouble- 
free an antenna as one can expect to 
use. For multiband work, it's hard to 
beat the dipole fed with tuned 
feeders, described in last month's 
column. And the random-length Mar- 
coni is an “antenna of chance” 
especially popular with beginners. 

Of course, one can't always have 
one's cake and eat It too, according 
to the old saw. The dipole is basically 
a single-band antenna. The all-band 
tuned-feeder dipole is a great anten- 
na, but Its feedpoint impedance 
varles widely, giving rise to awkward 
matching conditions. And the 
random-wire's performance is often 
just that: random in nature. 

The Windom, or off-center-fed 
Hertz, is a popular compromise 
antenna that boasts many of the 
desirable characteristics of the 
centerfed tuned-feeder all-bander, yet 
exhibits a reasonably constant feed- 
point impedance that makes match- 
ing and transmitter loading easier 
than with the tuned-feeder antenna. 
Let's look at the Windom from the 
standpoint of a practical and inex- 
pensive solution to the “one antenna 
for all bands" problem. 

The off-center-fed Hertz. This is 
the original Windom, named after the 
amateur who developed it and wrote 
it up for publication in the 1930s. Not 


Multiband antennas fed with open- 
wire line such as the Windom must be 
fed through an antenna tuner or 
“transmatch" for proper loading to 
modern pi-network transmitter output 
circuits. A real help in rapid tuner ad- 
justment is a dual-scale s.w.r. and 
power meter such as the Daiwa 
CN-720 shown here. The meter 
displays forward power, reflected 
power and s.w.r. simultaneously. For- 
ward power is read from the scale on 
the left, the reflected power from the 
scale on the right, and s.w.r. is in- 
dicated on the lines in the area bet- 
ween the two power scales, 


seen much any more in the original 
configuration, the antenna is simply a 
half-wave (at the lowest frequency 
band) antenna fed at a point about 
15% from the center with a single- 
wire feeder of any convenient length. 
(This figure is mathematically derived 
from studying the current and voltage 
relationships which exist along the 
antenna on each band). 

This simple, off-center-fed antenna 
operates only on even-harmonic 
multiples. That is, an antenna cut for 
80-75 meter operation will work only 
on 80, 40, 20, and 10 meters; 15 
meters is not covered. Likewise, a 
flattop with fundamntal resonance on 
40 meters will work on 40, 20 and 
10—again, 15 meters, having an odd- 
harmonic relationship with the fun- 
damental frequency, is not covered. 

The normal 300-600 ohm feedpoint 


impedance allows a reasonable 
match to the nominally 500-ohm 
single-wire feeder on all even- 
harmonic-related bands. The im- 
pedance will change from band to 
band; even the optimum spot for the 
feedpoint appears to vary with height 
and proximity to other objects. Also, 
the antenna doesn’t exhibit truly 
“balanced-to-ground” character- 
istics. For these reasons, resultant 
performance is hard to predict; some 
amateurs who have constructed Win- 
doms find that they work fine, while 
others report that they don't work at 
all. In other words, when they work, 
they work great. But when they 
don't—forget it! 

Another problem with the single- 
wire-fed Hertz (Windom) is similar to 
that characteristic of all single-wire 
antennas: the single-wire feed may 
bring high voltage loops into the 
shack on some bands, so that you 
may end up with r.f. on everything in 
sight. Even with an antenna tuner (a 
must), you're likely to see this pro- 
blem rear its head on at least one 
band, possibly several. Too, the 
single-wire fed-Windom may ag- 
gravate TVI, since the feedline (which 
radiates to some extent) is brought in- 
to the shack, where it has a tendency 
to pump harmonic r.f. into the power 
lines, TV leadins, house wiring, etc., 
triggering r.f.i. and distorting the 
antenna's radiation pattern. Again, 
an antenna tuner should be 
employed, not only to allow proper 
loading for modern coax-output 
transmitters, but to increase har- 
monic suppression and to provide a 
convenient place to install a lowpass 
TVI filter (between the transmitter 
and the antenna tuner or transmatch). 

For operation on 80, 40, 20, and 10 
meters, a flattop length of about 137 
feet can be used, with the feeder tap- 
ped at a point 20% feet (15%) off 
center. Any convenient single-wire 
feedline can be used, though feeder 
lengths of 66 or 132 feet are sug- 
gested to minimize loading problems. 
If 80-meter operation isn't important, 
an antenna length of 68 feet can be 
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Palomar Engineers’ 2-K balun is 
designed for inverted Vees, folded 
dipoles, and other antennas fed with 
open-wire or twinlead. The particular 
unit shown is a 1:1 model, but a 4:1 
model is also available for use with 
lines in the 300-450 ohm range. Since 
the Windom is not a balanced anten- 
na—despite the fact that it is fed with 
a balanced transmission line—the 
use of a balun is questionable. The 
balun may be used, if desired, if the 
system has at least 90 degrees 
(%-wavelength) of balanced 
transmission line between the anten- 
na feedpoint and the coaxial cable 
connection (balun). (Photo courtesy 
Palomar Engineers) 


used to work on 40, 20, and 10 meters. 
In this case, the feeder is tapped at a 
point about 10 feet off center. Feeder 
lengths of 33, 66, or 99 feet should 
give good results. 

Although the antenna can’t be 
operated as a Windom on 15 meters, 
it can usually be fed as a random-wire 
worked against ground. This requires 
a wide-range antenna tuner that can 
handle the likely high input im- 
pedance at the transmitter end. Since 
the antenna will be working against 
ground, the quality of the ground 
system becomes critically important, 
and if lacking, will result in decreased 
antenna efficiency and increased pro- 
bability of annoying "r.f. in the shack 
conditions.” If these circumstances 
arise, adding or subtracting 
1/8-wavelength of feedline will normal- 
ly stabilize the situation, although do- 
ing so may “throw out” transmitter 
loading or create “hot r.f.” on another 
band. 

As with other single-wire atennas, 
care should be taken to properly 
route and insulate the feedline from 
nearby objects, particularly metal 
ones in which currents may be induc- 
ed. The feedline should be brought 
away from the flattop at right angles 
for as long a distance as possible 
before any bends are made. 

Figure 1 shows classic off-center- 
fed Hertz or Windom construction 
details. 

The Windom.The antenna just 
described, the so-called off-center- 


fed Hertz, is the classic Windom of 
1930s and 1940s fame. But most of us 
probably think of the twinlead-fed 
flattop popular in the 50s and 60s as 
the contemporary version. In this 
antenna design, shown in fig. 2, the 
flattop is broken, again at a point 
abut 15% off-center, and fed by TV- 
type 300-ohm twinlead. Still not a tru- 
ly balanced antenna, this kind of Win- 
dom—again with a feedpoint im- 
pedance running around 300-600 
ohms—gives a decent match to 
twinlead, though by no means a 
perfect one on any band. 

The feedline can be of any conve- 
nient length, though at some point a 
set of impedance-transforming balun 
coils must be used to convert to 50-75 
ohm coaxial cable, or an antenna 
tuner employed. As indicated, it's 
doubtful that the 300-ohm feedline is 
anywhere near matched on any band, 
so twinlead feedline losses can run 
high, especially on 10 meters where 
matching is most critical. The system 
is vulnerable to parallel line currents 
due to the unsymmetrical feeder con- 
nection. In fact, the feeder may act 
more like a single-wire transmission 
line than a parallel-wire feeder on 
some bands. Nevertheless, this type 
of feedline is preferred over single- 
wire feed for a number of reasons. 
These include fewer problems with in- 
duced r.f., reduced potential for TVI, 
and less reliance on the ground 
system for satisfactory performance. 
As with the single-wire-fed antenna, 
the feedline should run away from the 
antenna at right angles as far as 
possible before bending, and no 
sharp ‘bends should be made 
anywhere on the line. 

Antenna dimensions are the same 
as with the off-center-fed Hertz ver- 
sion—137 feet for four-band 
coverage, 68 feet for three-band 
coverage. Again, 15-meter operation 
isn't a feature of the antenna. 
However, it may be possible to suc- 
cessfully operate on 15 meters, albeit 
with a high s.w.r., by paralleling a 
15-meter dipole with the Windom. 
Since the 15-meter antenna presents 
a very high feedpoint impedance on 
all other bands, it would appear to be 
practically nonexistent on these 
bands and therefore would not much 
affect performance of the Windom. | 
haven't tried this, but can't see why it 
wouldn't work. I'd be interested in 
learning the results of any reader's 
experimentation along these paths. 

What's the bottom line on the Win- 
dom? It's a fact that various versions 
of the antenna have been widely and 
effectively used for many years. But 
it’s wishful thinking to expect that the 
nominal 300-600 ohm feedpoint im- 
pedance makes it suitable for direct 
coax feed at the antenna (through a 


balun), or that it's superior to the 
multiband dipole or Zepp fed with tun- 
ed feeders because of better 
matching to the feedline. If | had the 


-choice between the Windom and 


tuned-feeder type dipole, I'd opt for 
the latter as a lot more hassle-free 
and slightly better from a technical 
standpoint. Nevertheless, the Win- 
dom is a good antenna to consider if 
the location of the shack makes off- 
center-feed more direct and conve- 
nient. I’d also rate the Windom higher 
than the Zepp for most purposes. 

A Word About Transmission Lines. If 
the off-center-fed Hertz using single- 
wire feeders is fair, the twinlead ver- 
sion is better, and the open-wire-fed 
Windom is best. 

We've already covered the 
drawbacks of single-wire feed. 
Twinlead allows fair matching to the 
antenna, but it's a lossy line. 
Twinlead is useful when feeding 
antennas with predictable feedpoint 
impedances, such as the single-band 
folded dipole. In this case, s.w.r. is 
low and line losses are not ag- 
gravated by mismatch. However, 
when s.w.r. is high, the solid- 
dielectric line becomes considerably 
lossier, to the point where, on 10 
meters, loss becomes very nearly 
unacceptable. For example, inexpen- 
sive TV-type twinlead may have a loss 
of up to 4 dB per 100 feet at 10 meters 
even when perfectly matched. If this 
isn't bad enough, when the line is 
operated under conditions of 4:1 
s.w.t.—possible in the Windom on 
certain bands at bandedges— 
another 1.5 dB or more loss will be in- 


—_ 


The most useful and versatile anten- 
na tuners are the wide-range types 
that can handle a variety of loads and 
feed systems, and especially those 
that incorporate a built-in balun 
transformer so that antennas fed with 
open-wire feeders may be properly 
tuned to the desired frequency of 
operation. Swan ST-2A tuner has 
200-and 2000-watt reflected and for- 
ward power meters for simultaneous 
reading. The unit works over the 
range 1.7-30 MHz, handling antenna 
system impedances of from 50 to 700 
ohms with a 3 kw pep rating. (Photo 
courtesy Swan Electronics) 
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troduced into the antenna system. 
Not only that, but the line is quite sen- 
sitive to weather conditions so that 
its characteristics change markedly 
when wet or when coated with dirt or 
dust. These problems can be partially 
overcome by using specially design- 
ed, high-quality cables such as heavy- 
duty transmitting lines or foam-filled 
tubular twinlead. Either type will 
substantially reduce signal loss and 
also increase the transmitter power 
level the line can accommodate. 

A real improvement in feeding the 
Windom (as well as the Zepp and 
center-fed multiband antenna) can be 
had by using a parallel-conductor 
feeder known as open-wire 
transmission line. By using this type 
of line, band-to-band feedpoint varia- 
tions become less of a concern. 
Open-wire line has mostly air as the 
dielectric, with plastic or other in- 
sulating spacers placed at conve- 
nient intervals to maintain wire spac- 
ing. This construction results in a 
very low-loss line; losses on the order 
of 0.1 dB per 100 feet at 10 meters 
when matched are typical. A high 
s.w.r. is relatively unimportant when 
using open-wire line, since the addi- 
tional loss caused by the s.w.r. is 
negligible. Power handling capability 
depends on the size and spacing of 
the conductors used to make the line 
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and the insulators used, but even TV- 
type open-wire ladder line can handle 
full legal power. 

As mentioned in last month's col- 
umn, parallel-conductor feedlines re- 
quire special lightning protection, 
since both conductors are high above 
d.c. ground. A simply lightning ar- 
restor was described. The ARRL 
Antenna Book design for an arrestor 
can be used, too. 

For maximum flexibility and 
precise matching to the transmitter, 
the Windom should be fed through an 
antenna coupler, preferably one with 
a built-in balun coil. However, it is 
possible to feed the antenna directly 
with coaxial cable through a commer- 
cially available 4:1 balun transformer. 
Doing this assumes a constant 300 
ohm antenna impedance, not likely to 
be the case. A 6:1 ratio balun might 
be a better choice if a fixed balun is 
to be used. This would presume a 
nominal 450-ohm antenna impedance 
when working into a 75-ohm coaxial 
cable. If you use a balun to feed a 


Rope or wire to 
antenna supports 


Open wire line or twinlead 


To balun coils or 
transmatch 


Fig. 2- The basic Windom. (Note: The 

antenna is constructed of No. 12 or 14 

solid wire. Plain enameled is usually 
used.) 


Pictured here is an updated version 
of the Windom, fed with open-wire 
line or twinlead. By building to the 
dimensions indicated, the antenna 
can be used on 80, 40, 20, and 10 
meters with a reasonably stable feed- 
point impedance. Note that the feed- 
point is selected to be about 15% on 
one side of the center of the horizon- 
tal flattop span, or 48 feet from one 
end. 

If 80-meter operation isn't in your 
plans, or if there isn't room for the full 
137-foot span, a 68-foot antenna can 
be loaded up on 40, 20, and 10 meters 
with the feeder connected at the 
same relative point, as described in 
the text. 

For best results, especially on 10 
meters where impedance matching 
and loading becomes most critical, 
open-wire feeders should be used. 
Twinlead, though a popular transmis- 
sion line, is a poor second choice 
since most types are lossy and sen- 
sitive to weather conditions, dirt and 
dust. Any convenient feedline length 
can be used. The antenna should be 
fed by a balanced antenna tuner or 
through balun coils, 

Although 15 meters isn't normally 
covered, if you want to work that 
band, try paralleling an ordinary 
dipole with the Windom. Though it 
would operate with a fairly high s.w.r. 
due to the mismatch with the open- 
wire line, it should enable satisfac- 
tory operation on that band without 
affecting the basic characteristics of 
the Windom on the other bands. 


Rope ot wire to / 
To antenna supports 


transmatch 


Fig. 1- The off-center-fed Hertz. 
(Note: The antenna and feedline are 
constructed of No. 12 or 14 solid wire. 
Common practice is to use enameled 
wire for flattop, insulated for leadin.) 


The off-center-fed Hertz or 
“classic” Windom of 1930s and 1940s 
vintage. The singlewire antenna 
shown should give a good account of 
itself on the 80-, 40-, 20- and 10-meter 
bands with the dimensions listed. 
Note that the feedpoint is 20% feet, 
or 15%, from the center of the flattop. 
This is equivalent to 48 feet, or 35%, 
from one end. 

If operation on 80 meters isn’t re- 
quired, the horizontal span can be 
made 68 feet and the feeder con- 
nected at a point about 10 feet off 
center. In either case, any feedline 
length can be used, but runs of 66 or 
132 feet work best with the 80-meter 
version, and lengths of 33, 66, or 99 
feet with the 40-meter antenna. 

Since the feedline radiates, bring it 
away from the antenna at a right 
angle for as long a distance as possi- 
ble, carefully routing the line away 
from metallic objects. Employ a good 
earth ground system for consistent 
results. 

Although the antenna isn't design- 
ed to cover 15 meters, you may be 
able to get it to load up as a simple 
randomwire fed against ground. 


Windom, it’s best not to mount it at 
the antenna but to place it back from 
the feedpoint at least 90 degrees 
(Y%-wavelength) at the lowest band. 
Thus, an open-wire feeder of at least 
66 feet would be used for an 80-meter 
antenna between flattop and balun 
coils. 

Regardless of matching results, ac- 
tual antenna performance will vary 
from band to band since radiation 
angle varies with the height of the 
antenna above ground in terms of 
wavelength. This is true of any 
horizontal antenna, including the 
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MKB-2000 


Complete set of alphanumeric, punctuation, and 
special function keys 


MVD-1000 


Copies Morse Code directly from your receiver 
Automatic speed tracking with self calibration 


512 character text buffer 6-60 WPM speed range 
10 reprogrammable 50 character message memories Manual speed tracking to give operator more 
5-99 WPM, keyboard selectable control 


Active filters and digital sampling for increased 
noise rejection 
Operates with any TV set, no expensive monitor 


Built-in sidetone with adjustable tone and volume 
Buffer/Memory fullness indicators 
1 year warranty on parts and labor 


Attractive anodized brushed aluminum and gray needed 
wrinkle finish case, only 13.3 x 9.4 x 3.5 In. * Two page display with 16 lines of 32 characters per 
* RTTY/ASCIl option includes—"'Brag Tape” interface, page 


Attractive anodized brushed aluminum and gray wrinkle 
finish case, only 3 x 10 x 10 in. 
RTTY/ASCIl option includes demodulator 


CW ID, QBF and RY test messages, auto CR/LF and 
LTRIFIG shift 
Other options—Memory expansion, AFSK modulator 


$300.00 
75.00 


MKB-2000 (Morse Only) 
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Free Information 


MVD-1000 (Morse Only) 
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Add $4.00 per unit for shipping U.S.A 


/DGMIJELECTRONICS, INC. 
787 BRIAR LANE, BELOIT, WISCONSIN 53511 
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Windom and multiband antennas 
described previously. On 80 meters, 
for example, with the antenna at 
relatively low heights, the Windom is 
a high-angle radiator favoring con- 
tacts in the several-hundred-mile 
range. On 40, 20, and 10 meters, the 
radiation angle decrease comes out 
about right for DX on each band. 

Fig. 3 shows the relationship of 
wave angle to antenna height. 


Readers’ Report 


In the first of the new Antenna Col- 
umns which appeared in the March 
1980 issue, we defined some impor- 
tant antenna terms and concepts. 
High on the list was the ba/un, which 
we defined as “a device used in 
feeding antennas that transforms an 
‘unbalanced’ r.f. system to a balance 
one, or vice-versa. Typically used to 
‘match’ coaxial transmission line to 
dipole antennas. May also transform 
impedance.” 

In later columns, we suggested 
that a balun was a handy accessory 
to use in conjunction with, or to be 
built into, a transmatch or antenna 
coupler, for effectively working into 
open-wire transmission lines. We in- 
dicated that this capability would be 
useful in loading up multiband anten- 


Fig. 3- Antenna height versus wave 
angle. 


Whether we're talking about a Win- 
dom, Hertz, dipole, or Zepp, or 
longwire, the same concepts related 
to wave (radiation) angle and height- 
above-ground apply. 

As can be seen from a glance at the 
graph, the greater the antenna height 
in terms of wavelength, the lower the 
radiation angle—a “plus” for effec- 
tive DX work. A point to bear in mind 
is that while an antenna may take 
power and “load up” well on any and 
all bands, its practical performance 
will vary from band to band as a result 
of differing height-to-wavelength rela- 
tionships. Directivity will also vary on 
different bands. 


nas, such as the center-fed dipole, 


$350.00 
80.00 


(608) 362-0410 


Zepp or Windom, the subject of this 
month's column. 

A puzzled reader wrote in saying 
that he understood that it was taboo 
to use a balun when an antenna 
coupler was in use, that the two, 
when used together, would somehow 
lead to disaster. The basis for his 
belief was the instruction booklet for 
a popular heavy-duty balun made by 
one of the leading U.S. antenna 
manufacturers. The instructions 
stated: “Caution—Do not use this 
balun with any matchboxes, antenna 
tuners, trans-matches, or other such 
devices. When the balun is used with 
such a device, out of resonance 
operation causes the break-down 
voltage of the balun to be exceeded. 
This is due to the extremely high 


standing-wave voltage present on the | 


feediine.” 

This caution prompted me to read 
up on baluns and transmatch theory. 
In my view, the balun and transmatch 
are distinct devices, each with its 
own function. The use of both in the 
same antenna system should not 
have adverse effects on the other, /f 
properly used. 

This caveat seems to be the basis 
on which the manufacturer made his 
statement. When the balun is used to 
feed a resonant, unbalanced antenna 
system such as the simple dipole, 


Say You Saw it in CQ 


January, 1981 * CQ + 37 


device performs the simple function 
of transforming transmission line 
mode from the unbalanced to the 
balanced condition, i.e., coax to a 
balanced feeder or antenna. Some 
baluns also act as r.f. transformers, 
usually step-ups with a 4:1 ratio for 
feeding folder dipoles. The key is that 
the load impedance must be known 
precisely for the balun to work cor- 
rectly and not to be subjected to high 
r.f. voltages which would be present 
during out-of-resonance operation. 
These conditions would likely exist if, 
for example, a 40-meter doublet were 
fed through a balun on 20 meters; if a 
20-meter beam were fed using coax 
and a balun on 15; or if r.f. were piped 
through a balun for all-band use of an 
80-meter dipole (okay with tuned 
feeders, but not with coax). This 
could also happen if a balun-fed Win- 
dom were used on 15 meters. 

Thus, | can see nothing wrong with 
using the transmatch and balun in 
tandem, as long as the balun is husky 
enough to take the high voltages 
which may be present. Many 
transmatches, in fact, do incorporate 
built-in baluns, as we've said, but 
they are usually built to take some 
punishment. 

Along different lines, another 
reader sent in a Xeroxed copy of a list 
of some 16 succinct “Antenna 
Facts,” included in trap antenna pro- 
motional literature from Western 
Radio Electronics. The ‘facts’ cover a 
number of plain-and-simple, no- 
nonsense statements about s.w.r., 
feedlines losses, feeder radiation, 
operating bandwidith, loading, radia- 
tion efficiency, patterns, pruning and 
trimming, height above ground, 
baluns, and traps. Although a few of 
the antenna facts are oversimplified 
and they are of course oriented 
toward the company's trap antenna 
products, the list represents good 
sense. At this writing, the 16-item list 
is included in the literature sent out 
by the company in response to reader 
inquiries from their antenna ads. In 
fact, the company’s trap fact sheets 
and antenna pamphlets represent a 
comprehensive short course in multi- 
band antennas, and are well worth re- 
questing. The address is Western 
Radio Electronics, P.O. Box 400, 
Kearney, NE 68847. We may reprint 
the list in a future column. 


Summary 

In last month's column, we covered 
multiband dipole antennas and Zepps 
using tuned feeders. In this issue, we 
covered related antennas— the 
original off-center-fed Hertz and the 
modern Windom. These antennas are 
well suited to multiband operation 
| when properly fed and used in con- 


multiband doublet, or beam, the 


Antenna Of The Month: 
Avanti Thru-Glass UHF Mobile Antennas 
(Model AH 450.3G 3/4 meter mobile antenna) 


“Look ma—no holes” is the first 
thought that crossed my mind when 
seeing the ads for the new thru-glass 
mounted antennas. The Avanti series 
for 2-, 1%-, and 34-meters does repre- 
sent an advance for the amateur who 
abhors making permanent or 
semipermanent attachments to his 
vehicle and who doesn’t want any ex- 
ternal electrical connections to cor- 
rode or weather. 

Shown here is the smallest anten- 
na of the group, the AH 450.3G, an 
end-fed, /-wave radiator for %-meter 
operation. The DC grounded, shunt 
fed antenna is only 8 inches long and 
direct-mounts on the glass using a 


junction with an antenna tuner or 
transmatch. 

The parallel-wire-fed Windom is a 
particularly good antenna for the ham 
with but a few dollars to invest in an 
antenna installation. Except for the 
fact that usual 68- or 137-foot anten- 
nas won't normally cover 15 meters, 
it's nevertheless a good performer on 
other bands and requires no traps, 
loading coils, stubs, or special con- 
nections. The Windom's been around 
for nearly 50 years in one form or 
another. Judging from its popularity, 
it'll likely be around for another 50. 

Next month; we take a look at the 
much-aligned /ongwire antenna. See 
you then. 

73, Karl, W8FX 
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special “fail-safe” epoxy adhesive. 
The high-Q impedance coupling and 
tuning unit mounts inside the glass 
and is capacitively-coupled through 
the window to the whip outside. Since 
it's an end-fed design, a ground plane 
(normally the car body) is not re- 
quired; thus, the antenna can be used 
on fiberglass body autos, such as the 
Corvette. 

The patented design is claimed by 
Avanti to yield a gain equivalent to 
that of a 5/8-wave deck mounted 
antenna and to produce a more 
uniform omnidirectional pattern; a 
gain of 3 dB over the referenced 
™%-wave whip is also stated, as is an 
s.w.r. at resonance of 1.1:1. 

Besides ease of installation, the 
antenna does offer some real side 
benefits. All electrical connections 
are within the vehicle, so service life 
should be long. There will be little pro- 
gressive coaxial cable deterioration 
caused by corrosion or water 
seepage. And since no ground plane 
is needed, the antenna system can be 
used in marine or base station ap- 
plications. 

The contour mount and 180-degree 
tilt-angle adjustable whip holder are 
triple chrome plated. Weight is 14 oz. 
wicable. 
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DESIGN, CONSTRUCTION, FACT, AND EVEN SOME FICTION 


a monthly feature by 
KARL T. THURBER, JR., W8FX 


Multiband Antennas: The Trap Dipole, Part | 


One of the most widely used h.t. anten- 
nas is the trap dipole. The trap is ex- 
tremely popular for several reasons, 
foremost among them the fact that it 
can often singlehandedly replace a 
small antenna farm. In this article, our 
columnist W8FX gives traps the plain- 
vanilla treatment. 


I, 1955,Chester Buchanan, W3DZZ, 
popularized in QST a little-known but 
technically excellent technique for 
adapting the dipole for multiband 
use, The concept was originally 
developed, back in 1940, it is said, by 
an intrepid radio engineer named 
Howard K. Morgan, who published his 
concept in Electronics magazine, 
This involved the introduction of 
lumped constants, or tuned circuits, 
at strategic points in a wire antenna 
to allow it to simultaneously develop 
resonance on two or more amateur 
bands. 

These tuned circuits soon took on 
the nickname of “traps.” Antennas 
designed along these lines included 
trap doublets, beams, and even ver- 
ticals. By the late 50s and early 60s, 
just about everybody was into traps, 
since their development culminated a 
long search for a single, coaxial-fed 
antenna that could be used on several 
bands with the newfangled band- 
switching transmitters of the day. 

The trap antenna is increasingly 
popular today, especially in view of 
shrinking urban real estate lot size, 
trends to apartment and con- 
dominium living, and restrictive 
covenants on land use that suggest or 
even dictate that a minimum number 
of antennas serve one’s hamshack. 

In this month's column, we will con- 
tinue where we left off in our discus- 
sion of the doublet to focus on the trap 


Fig. 1- The horizontal trap dipole. 


How traps work in a typical, 5-band 
multiple-trap antenna. The antenna 
uses four pairs of traps, for a total of 
eight, for simultaneous resonance on 
the five bands. 

The innermost section, A:A, makes 
up the 10-meter antenna. The traps at 
the end of this dipole section make up 
a resonant L/C circuit that isolates the 
outer portions of the antenna when 
working on 10. The outer sections B:B, 
C:C, and D:D function in similar 
fashion for the lower bands. On the 
lowest band, 80 meters in this case, 
the full antenna (E:E) resonates as a 
half-wave dipole, but it is somewhat 


dipole. We will highlight the “why” 
behind the trap antenna, describe how 
it works, discuss feeding and mat- 
ching procedures and techniques, and 
point out some important installation 
considerations. We'll leave trap ver- 
ticals and beams for another time. 


Why The Trap Antenna? 
Most amateurs who want to conven- 

iently operate on the popular h.f. 

bands are faced with the problem of 


Yee} Coax to transmitter 


shorter than formula length due to the 
loading effects of the traps. 

A five-band dipole can be con- 
structed with as few as one pair of 
traps, but operation on the higher 
bands (20, 15, and 10) is somewhat 
chancy, since the traps cause the 
antenna to operate in a harmonic 
mode on those bands, with actual 
resonance and resultant s.w.r. not 
easily predictable. 

The trap antenna is usually fed with 
coaxial cable, but transmitting-type 
72-ohm twinlead may also be used. A 
balun is not required for coax feed, but 
may be installed if desired. 


finding space or overcoming zoning or 
landlord restrictions to erect a number 
of separate antennas to cover each of 
the six bands—not to mention the ad- 
ditional three segments potentially 
gained as a result of WARC-79. For the 
amateur who is space limited—and 
that's most of us—there are several 
options. He can erect a singlewire or 
randomwire type antenna using the 
longest flattop that his property can 
accommodate. He can use a long 
dipole, cut for resonance on the lowest 
band to be used, feeding it with open- 
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A balun is usually recommended with 
trap and other type dipoles when fed 
with coaxial cable to correct un- 
balanced conditions. Shown here is a 
Hy-Gain ferrite balun that permits 
coupling of a 52-ohm unbalanced 
transmission line into a 50-ohm 
balanced system for beam or doublet 
antennas. The unit is frequency in- 
dependent and will therefore operate 
properly over all the h.f. amateur 
bands. (Photo courtesy Hy-Gain 
Electronics) 


[ W2AU/W2VS 10/50 METER ANTENNA KIT | 


INSTRUCTIONS 


Complete 5-band trap antenna kit bas- 
ed on the W2AU/W2VS trap design. 
Primary half-wavelength resonance is 
achieved on 80 and 40 meters, and the 
antenna operates on multiple half- 
wavelengths on the three highest 
bands—10, 15, and 20 meters. Result 
is an effective antenna with very low 
s.w.r. on 40 and 80 and somewhat 
higher s.w.r. on the higher bands. The 
traps used are the basic KW-40 (40 
meter) traps; if a lower s.w.r.is desired 
on one or more of the higher bands, the 
appropriate pair(s) of traps can be add- 
ed. Accompanying sketch shows the 
kit installed. (Photo courtesy Una- 
dilla/Reyco) 


wire line as a tuned doublet. Or he can 
hook several dipoles in parallel and 
feed them through a single coaxial 
transmission line. 

All of these are practical solutions 
to the problem of operating on multi- 
ple bands with one antenna. However, 
there are very real drawbacks. The 
singlewire antenna’s feedline 
radiates, it's very much dependent on 
the ground system for good perfor- 
mance, and an antenna tuner is re- 
quired. The tuned doublet requires in- 
conveniently handled open-wire line, 
as well as an atenna tuner. And the 
multiple dipole is physically cumber- 
some and sometimes plagued with in- 
teraction between the several parallel- 
ed dipoles. 

The trap antenna eliminates most of 
these problems and represents an ex- 
cellent choice for the amateur who 
wants relatively hassle-free multiband 
operating capability. A single trap 
antenna can take the place of six or 
more dipoles individually cut to 
resonance. The trap system will have 
essentially similar radiation pattern, 
efficiency, and characteristics as if it 
were erected as separate antennas. 
Although there is some loss in the 
traps, this is usually insignificant 
when weighed against the overall 
losses of other systems, such as loss 
from feedline radiation, inefficient 
grounding, poor matching, etc. 

Let’s turn now to a discussion of 
how the traps work. 


The Trap: How It Works 


The trap dipole uses lumped con- 
stants (capacitors and inductors, form- 
ing tuned circuits) the function of 
which is to electrically connect or 
disconnect the outer sections of the 
dipole as bands are changed. The 
parallel-tuned L/C circuit presents a 
very high impedance to r.f. current 
flow at the resonant frequency; thus it 
acts as a “trap” for r.f. so as to elec- 
trically chop off the flattop beyond 
that point. At frequencies above and 
below trap resonance, the trap acts as 
a short-circuit so r.f. readily passes 
through it. 

Several different trap arrangements 
are possible. In one of the simplest, a 
single pair of traps is used to secure 
operation on all bands from 80 through 
10 meters. Using a flattop length of 
100-110 feet for 80 meters (the shorten- 
ing being due to the loading effect of 
the trap), the antenna operates as a 
full-size dipole. On 40, the traps 
divorce the outer wire sections so that 
the antenna behaves, electrically 
speaking, as a 40-meter dipole. 
However, on the three highest bands 
(20, 15, and 10), the antenna functions 
like a centerfed longwire, with elec- 
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trical lengths that are approximate 
odd multiples of half-wavelengths: 
three half-waves on 20, five half-waves 
on 15, and seven half-waves on 10. 

The simple one-pair-of-traps design 
should give good results on 80, 40, and 
one or more of the higher bands, but 
it's a compromise, since the antenna 
will exhibit longwire radiation pat- 
terns on the higher bands (which may 
or may not be desirable), and s.w.r. 
may be difficult if not impractical to 
control on those bands. Trap adjust- 
ment to bring a particular band to 
resonance may throw off another 
band. To remedy this situation, multi- 
ple traps can be installed, one being 
required for each band except the 
lowest. To cover the five bands, for ex- 
ample, you would need a separate pair 
of traps for 40, 20, 15, and 10—a total 
of eight. In this arrangement, the 
antenna works as a true half- 
wavelength dipole on each band. Of 
couse, you can select any combina- 
tion of traps to make a specialized 
multiband antenna. For instance, you 
can use two pairs of traps for an anten- 
na simultaneously resonant on 160, 
80, and 40 meters. 

Trap antenna efficiency is good. 
While the efficiency of the trap dipole 
is somewhat lower than separate 
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Representative Hy-Gain trap doublet is shown here. Unit is a 94-foot dipole 
designed for operation as a true half-wavelength on each band (10, 15, 20, 40, and 
80 meters). Large diameter coils contribute to a favorable L/C ratio and high-Q 
performance. The antenna can be installed horizontally or in an inverted Vee 
configuration. (Drawing courtest Hy-Gain Electronics) 


Representative transmitting dipole 
traps. At resonance, the trap is an 
open circuit and cuts the dipole to 
resonant frequency. In the 
W2AU/W2VS trap system, distributed 
by Unadilla/Reyco, two traps (1 pair) 
are required for 80-10 meter com- 
promise operation. Use of five full pairs 
of traps will allow primary half-wave 
resonance on all bands, 160 through 
10 meters. 


dipoles for each of the bands (due to 
the fact that the traps are not perfect 
insulators), the loss is not significant 
in a carefully adjusted multiband trap 
antenna using good dielectric quality, 
high-Q traps, though operating band- 
width may be restricted as opposed to 
full-size, unloaded dipoles. The traps 
can be homebrewed, although com- 
mercial versions are inexpensive and 
probably feature better mechanical 
construction than most of us can 
duplicate. 

While we're mainly concerned with 
the basic trap dipole this month, we 
should point out that traps can be us- 
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ed in a variety of multiband antennas 
in much the same way they are used in 
the doublet. Traps can be combined 
with loading coils to produce physical- 
ly short multiband antennas, used to 
make up high-gain collinears for the 
higher bands, incorporated in vertical 
antennas, and employed in multiband 
parasitic beams. With only slight 
reduction in operating efficiency, the 
traps can allow a single antenna, 
whether it be a dipole, vertical, or 
beam, to take the place of five or six 
separate antennas—more when the 
new WARC-generated bands phase in. 
Fig. 1 shows typical trap dipole con- 
figuration and technical details. 


Feeding The Trap Antenna 


The beauty of the trap dipole is that 
bandswitching inherent in the trap 
design is a natural for the no-tune 
solid state amplifiers found in newer 
transmitters and transceivers. 

Normally, the trap dipole is fed with 
50- to 75-ohm coaxial cable. Losses 
are low enough to use the smaller 
cables (RG-58/U or RG 59/U) on runs up 
to about 100 feet at moderate power 
levels. For longer runs and when high 
power is ‘used, lower-loss (preferably 
polyfoam) RG-8/U or RG-11/U should 
be installed. The new thin-body, 
lightweight RG-8X cable is just right 
for trap dipole feed, especially since 
its weight doesn’t make an already 
heavy antenna sag even more. Low- 
impedance twinline (72 ohm) can be 
used, also. Since it’s a balanced line 
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The W2AU/W2VS kit, installed. (Drawing courtesy Unadilla/Reyco) 


and the antenna itself is balanced, 
this makes for a good match, though 
this kind of leadin is often lossier than 
coax and it radiates more. If you want 
to use twinline, stick to the low-loss, 
transmitting-rated kind. 

What about the use of a balun? 
Since the trap dipole, like others of the 
family, is a balanced or symmetrical 
antenna, if you use coaxial cable for 
the transmission line you may want to 
install a 1:1 balun transformer at the 
center of the flattop in lieu of a simple 
center insulator. The merits of the 
balun are the subject of considerable 
technical discussion. However, the 
use of a high-quality, low-loss balun 
can help equalize r.f. current flow in 
the system and prevent antenna cur- 
rents from flowing down the outside of 
the coaxial cable, with possible distor- 
tion of the antenna’s radiation pattern 
and possible TVI and BCI as results. 
Use your own judgment; use of the 
balun is not an absolute requirement. 

With a reasonably well-adjusted 
antenna and a short feedline using 
low-loss coax, it’s not necessary to 
worry unduly about achieving a 
perfect s.w.r.on all bands. With single- 
pair trap antennas, it's virtually im- 
possible to achieve a 1:1 s.w.r. on all 
bands; even with multiple-trap ver- 
sions, it's difficult. If you have prob- 
lems loading up your solid-state rig 
(whose transistor finals are quite sen- 
sitive to high s.w.r. conditions and are 
therefore usually protected with a cir- 
cuit which cuts them off when a high 
S.w.r. is sensed), you'll want to use a 
coax-to-coax antenna coupler or 
transmatch in tandem with the rig. Use 
of the transmatch will facilitate 
loading, although it does mean that 
two or three additional knobs have to 
be adjusted when changing frequency 
or switching bands. 

Most modern amateur transmitting 
equipment has adequate harmonic 
radiation protection. However, while 
most single-band antennas will reject 
even harmonics of the fundamental 
frequency, the trap may efficiently 
radiate a// harmonics; that's its job. 
For this reason, the use of a 
transmatch in the line is especially 
recommended even if high s.w.r. and 
loading aren't a problem with your 
antenna. This is particularly important 
for Novice trap antenna operation on 
80 and 40 meters using older tube-type 
equipment. Too-heavy loading of the 
pi-network output circuits in these rigs 
can destroy harmonic suppression 
and cause second,, third-, and higher- 
order harmonics to be smartly 
radiated with unncessary interference 
and an FCC citation as possible 
results. 


(To Be Continued) 
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DESIGN, CONSTRUCTION, FACT, AND EVEN SOME FICTION 


a monthly feature by 
KARL T. THURBER, JR., W8FX 


Multiband Antennas: The Trap Dipole, Part II 


This month we conclude our discus- 
sion of trap dipoles with installation 
and radiation consideration. W8FX 
also delves into reader mail and really 
picks an interesting winner for Anten- 
na Of The Month; unfortunately it's 
not one you can pick up easily from 
your local distributor. —K2EEK 


Installation Considerations 


Hin, free and clear trap antenna in- 
stallation is even more important 
than with simple, singleband dipoles. 
This is because trap resonances can 
be upset if not installed in the clear, 
and metal objects in close proximity 
to the flattop can affect trap opera- 
tion as well. 

A few rules-of-thumb should be 
useful. The trap dipole should be in- 
stalled at least a full wavelength from 
buildings or other large obstructions, 
especially power or telephone lines, if 
possible. It should be mounted as 
high as possible; 30 feet is a good 
minimum to shoot for. Rope or heavy- 
duty plastic clotheslines or wire (with 
resonances broken up with strain in- 
sulators) can be used to support the 
ends. The transmission line should 
be brought away from the antenna at 
right angles for as long a stretch as 
possible. It's especially important not 
to bend the ends of the antenna 
either vertically or horizontally to 
squeeze it into a limited space. Doing 
so may detune the traps and upset 
their operation, as well as distort the 
radiation pattern in an unpredictable 
fashion. 

If you can't fit the antenna in 
without a bend of some kind, con- 
sider the inverted-Vee arrangement. 
This requires only one high center 
support, the ends being sloped down 
and tied to lower supports. A number 
of commercial baluns and center in- 
sulator assemblies sport a conven- 
ient hang-up hook that is just right for 
the Vee. Many DXers prefer this con- 


Trap antennas are great for enabling 
operation on several bands with a 
single antenna, although there’s no 
assurance that low s.w.r. and proper 
transmitter loading can be maintained 
on all bands. Use of a coax-to-coax 
antenna coupler helps ease the line 
match to the transmitter. In addition, 
trap antennas—like most all multi- 
band radiators—are notorious har- 
monic generators. The tuner will adda 
great deal of selectivity to the antenna 
system, which will normally reduce 
harmonics to an acceptable level. 
Representative wide-range MFJ high- 
power capability tuner is shown here. 
(Photo courtesy MFJ Enterprises) 


figuration even if space isn’t at a 
premium, since there is some gain on 
the higher bands and the antenna’s 
angle of radiation (good for DX) is 
lowered. 


What About 
Radiation Pattern? 


Like other horizontal antennas, 
vertical radiation angle depends on 
antenna height above ground; the 
higher the antenna, the lower the 
angle of radiation. For most practical 
antenna heights, maximum radiation 
will be about 30-35 degrees from the 
horizontal. This assumes an antenna 
height of one-half wavelength. If less, 
as on the lower h.f. bands, radiation 
angle will be higher. If more, as on the 
higher bands, it will be lower. 

The trap's horizontal radiation pat- 
tern is essentially that of the basic 


tion occurring at right angles (90 
degrees) to the axis of the wire. 

The classic figure-8 pattern as- 
sumes that the antenna is operated In 
a true half-wavelength mode on each 
band, that is, that multiple traps are 
installed. However, the simple bi- 
directional pattern tends to the 
cloverleaf on the higher bands where 
the single-trap antenna takes on the 
characteristics of the longwire. As 
the antenna becomes longer and 
operates on harmonic modes (3/2-, 
5/2-, 7/2-wavelengths, etc.), the 
number of lobes formed as well as 
directivity increases. However, at 
practical heights above ground, the 
nulls in the pattern aren't too sharp, 
and the pattern tends to fill in so that 
directivity becomes pronounced pri- 
marily on the higher bands. If instal- 
led as an inverted-Vee, the antenna 
becomes more sharply directional. 
Fig. 1 shows basic antenna patterns. 


Trap Adjustment 


Trap adjustment is a subject unto 
itself. Since most commercial traps 
are factory tuned and sealed, it's the 
wire section lengths that are adjusted 
to whip the antenna resonance points 
and resultant s.w.r. into shape. An 
8.w.r. bridge can be used for adjust- 
ment, although more precise results 
can be obtained using a grid-dip os- 
cillator or antenna noise bridge. 
Typically (but following the trap 
manufacturer's adjustment instruc- 
tions, of course), one starts with the 
highest frequency band covered by 
the antenna, noting s.w.r., resonance 
or impedance characteristics, de- 
pending on the measuring instrument 
being used. The center wire sections 
are then adjusted—either lengthened 
or shortened—until the antenna is 
resonant to the desired frequency. 
The procedure is repeated on the next 
lower frequency band, working down 
until you have adjusted the lowest- 
frequency sections. Using the one- 
pair-of-traps configuration, you go 


“317 Poplar Drive, Millbrook, | dipole: bi-directional, doughnut or| through this procedure for the two 
Alabama 36054 figure-8 shaped, with maximum radia- | lowest bands only; the s.w.r. on the 
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Morizontal Rediation Pattern 
of Horisontal Dipole $ Wave Length High 


Vertical Radistion Pattern of 
Horizontal Dipole $ Wave Length High 


Shown above, at left, is the typical horizontal radiation pattern for a half- 
wavelength dipole at a height of one-half wavelength above ground. This pattern 
holds as long as the trap dipole has a pair of traps for each band. At right, ex- 
pected vertical pattern of a dipole one-half wavelength high. 


Above, typical trap dipole patterns for single-trap-pair antennas on the higher 
bands. As can be seen, the familiar doughnut-shaped pattern shifts to the 
cloverleaf as the antennas are operated in harmonic modes, directivity 
sharpens, and some gain develops. (Source: Western Radio product literature.) 


Fig. 1-Trap dipole radiation patterns. 


higher bands (20, 15 and 10) is not ad- 
justable, though you may experiment 
with various antenna feedline lengths 
if transmitter loading is a problem to 
coax the rig into pumping power into 
the system. With antennas that have 
separate traps for each band, you go 
through the whole procedure for all 
bands. Adjustment may take quite 
some time, and there may be consid- 
erable interaction in making the ad- 
Justments, But, with perseverance, 
the result should be a very low s.w.r. 
antenna on all bands. 

Fig. 2 shows typical multiband trap 
antenna s.w.r. curves. 


Reader Reports 


A Connecticut reader who has 
been corresponding with me about 
his antenna problems wrote request- 
ing my views on a two-band indoor 
(attic) trap-loaded antenna he was 
considering for 80- and 40-meter use, 
one that would have to be bent to fit 
his attic’s 37-foot width. (Very little 
room was available outdoors to run a 
dipole of even modest dimensions.) 

Though | am a believer in loaded 
dipoles, | had to reply that antennas 
always seem to work better outdoors, 


in the clear, even if bent and elec- 
trically loaded to’ resonance. The in- 
door antenna will undoubtedly pass 
near electrical wiring, heating ducts 
and water piping, which will have an 
adverse and unpredictable effect on 
performance. Also, one runs the risk 
of r.f. getting into everything from the 
telephones to TVs to stereos. 

In fact, | once ran high power into a 
full-size 40-meter dipole strung in the 
attic of a quadplex apartment and 
was surprised the very first night to 
receive a knock on the door from an 
irate and confused neighbor. Seems 
he had retired for the evening, turning 
out his lights, but woke up to pulsa- 
tions of his bedroom ceiling light 
glowing in step with my s.s.b. modu- 
lation! Apparently, sufficient r.f. was 
rectified by his wiring to light the 
lamp even though his a.c. wall switch 
was turned off. (I never ran high 
power into that antenna again, and 
shortly thereafter took it down.) 

Some suggestions | conveyed to 
my W1 correspondent as alternatives 
to his indoor designs included the 
following: 

1. A loaded inverted-Vee off the 
top of his beam tower. 
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Charts above show one manufacturer's typical trap curves for the six present 
h.f. bands, 160 meters included. 

Any multiband antenna system represents a compromise of some sort to 
allow convenient use of the antenna on more than one band. With the trap anten- 
na, the tradeoffs result in slightly higher minimum s.w.r. and somewhat lower 
operating bandwidth, especially on the lower bands relative to the dipole at 
comparable heights above ground. 

The Western Radio s.w.r. curves show worst-case s.w.r., for their multiple-trap 
antenna, of less than 2.5:1 on all bands except the two lowest, where s.w.r. atthe 
band edges of 160 and 80 meters runs as high as 4:1. This is not necessarily a 
problem, since the traps can be adjusted to center on one’s favorite operating 
range and the antenna can be fed with low-loss versions of RG-11/U or RG-8/U, or 
the new, lightweight RG-8X to minimize transmission line losses. And an anten- 
na tuner can be used at the transmitter end of the line to “clean up" the im- 
pedance presented to the rig. (Source: Western Radio product literature.) 


Fig. 2- Trap dipole s.w.r. What's it like? 


2. A trap- or base-loaded vertical in 


Incidentally, the ARRL Antenna 


the backyard, on the roof, or on top of 


the tower used for his 
20-meter monobanders. 


3. A gamma-match to the beam 
tower, tuning /t up on 80 and 40. 


4. An inverted-L or “T” singlewire 
antenna fed against ground, sup- 
ported in part by the tower or mast. 


10- and 


Book has a whole chapter (No. 10) 
devoted exclusively to information on 
restricted space and indoor anten- 
nas. The same book has some excel- 
lent suggestions for space-saving 
160-meter antennas that can be 
scaled down for 80 and 40 meters 
with little more than the help of a 
pocket calculator. 


Bye 


ROBOT 
800 


FT77 


Featuring Kenwood, Yaesu, Icom, Drake, Ten- ea Swan, Dentron, Alpha, Robot, 
MFJ, Tempo, Astron, KLM, Hy Gain, Mosley, Larsen, Cushcraft, Hustler, Mini 


Products, Bird, Mirage, Vibroplex, 


OUT OF STATE 
CALL TOLL FREE 


800-448-9338 "=: © 


Bencher, 
Callbook, ARRL, Astatic, Shure. We service everything we sell! 

Write or call for quote. You Won't Be Disappointed. 

We are just a few minutes off the NYS Thruway 


Info-Tech, Universal Towers, 


Warren - K21XN 
Bob - WA2MSH 


1-90) Exit 32 


ONEIDA COUNTY AIRPORT TERMINAL BUILDING 
ORISKANY, NEW YORK pa 


CIRCLE 14 ON READER SERVICE COUPON 


CQ + March, 1981 


Trap antennas are normally pruned to 
frequency and overall performance is 
checked by means of a standing wave 
ratio (s.w.r.) bridge. However, traps 
and trap antennas may be fine-tuned 
to resonance using an antenna noise 
bridge such as the Palomar Engineers 
unit shown here. The bridge will give a 
null on each band that the trap dipole 
resonates on, resistance and reac- 
tance can be measured, and wire sec- 
tions adjusted as necessary to pro- 
duce the desired resonance points. 
Other uses for the bridge arond the 
hamshack include beam antenna ad- 
justment, determination of the reso- 
nant frequency of tuned circuits, 
measurement of the velocity factor of 
solid-dielectric cables (such as coax), 
and determining inductance and 
capacitance. It's even possible to use 
the noise bridge to tune a transmatch 
without applying r.f. from the transmit- 
ter! (Photo courtesy Palomar 
Engineers) 


The Trap: 
Parting Comments 


That does it for this month's col- 
umn. We featured the trap dipole, 
pointing clearly to the fact that it can 
be an excellent choice for the space- 
limited amateur who wants to operate 
on several bands with but one coax- 
fed antenna. We highlighted the 
“why’s” behind the trap, described 
how it works, hit some important in- 
stallation considerations. There's no 
question but that the trap dipole can 
be made to perform a maxi-job in a 
mini-space. And its automatic band- 
switching is made to order for modern 
solid-state rigs. 

See you next month. 

73, Karl, W8FX 
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This time we depart from our prac- 
tice of highlighting a popular com- 
mercial antenna. Instead we take a 
look at the low-frequency (|.f.) anten- 
nas at the National Bureau of Stan- 
dards (NBS) site near Fort Collins, 
Colorado, home of familiar time- 
ticker WWV. These antennas, how- 
ever, belong to the l.f. stations 
WWVL, which though now deacti- 
vated, operated on 20 kHz, and sister 
station WWVB, holding forth with 
special-purpose time and frequency 
information on 60 kHz. 

As can be seen from the photos, the 
400-foot top-loaded towers are some- 
thing to behold. The antennas them- 
selves are free-floating and com- 
pletely insulated from the towers. 
Electrically speaking, the antennas 
act as high-Q capacitors which are 
tuned to the extremely low operating 
frequencies with large coils. The 13 
kw, 60 kHz WWVB puts in a good sig- 
nal to most parts of the continental 
U.S.A., day and night—at least 100 
microvolts/meter to most areas, ac- 
cording to the NBS. 

Interestingly, a number of I.f. and 
v.l.f. time-and-frequency stations 
presently operate around the world. 
They are rapidly replacing their h.f. 
counterparts for ultra-accurate ap- 
plications that minimize atmospheric 
distortion of the transmitted signal. 
Some of the other major low-band sta- 
tions are as listed in Table 1. Many of 
them can be received in the United 
States. 
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Antenna Of The Month 


View of one corner of the WWVB/WWVL antenna 
spans. The systems, identical though used on 
very different frequencies, are made of four 
huskily-guyed steel towers which are arranged 
Into a diamond shape, 1900 feet in length and 
750 feet in width. Counterbalances are used on 
the inside and base of each tower to help main- 
tain proper tension at the tops of the 
towers—neccessary because of the high winds 
whipping out of the nearby Rocky Mountains. 
Note the free-floating characteristic. The WWVL 
antenna has a “Q” factor of about 1,000, while 
the WWVB radiator’s is much lower, around 100. 
Interestingly, WWVB began experimental broad- 
casts in 1956 using the callsign KK2XEl and is 
still operating today, with an ERP (effective 
radiated power) of 13 kw. WWVL first went on 
the air in 1960 but ceased broadcasts in 1972 ex- 
cept on a very limited basis. 


Callsign Location Frequency (kHz) 

RTZ Irkutsk, USSR 50 

RBU Moscow, USSR 66.67 

GBR Rugby, England 16 

HBG Prangins, Switzerland 75 

JJF-2 Chiba, Japan 40 
DCF77 Mainflingen, Germany 77.5 
WWVB Colorado (USA) 60 

MSF Rugby, England 60 

OMA Prague, Czechoslovakia 50 


Table 1-Major low-band stations. 
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Electronics, P.O. Box 400, Kearney, 
NE 68847. (Contains a wealth of trap 
antenna information written at the 
practical level.) 
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Shown here is one of the 400-foot WWVB and 
WWVL antenna towers; the antennas are iden- 
tical, and are top-loaded. Both stations are sister 
Installations to the familiar h.f. time-ticker, 
WWV, though the 20 kHz WWVL transmitter has 
not been on the air regularly since 1972. The 60 
kHz WWVB station is extensively used, howe’ 
to provide good coverage of the entire conti 
tal U.S.A. with precise time and frequency data 
much in the same way that WWV provides 
consumer-type calibration information on 
popular h.t. frequencies (5, 10, 15 MHz, etc.). The 
bandwidth of the WWVB antenna is about 600 
Hz, while the bandwidth of the WWVL antenna is 
but 20 Hz! Not surprisingly, efficiencies are low; 
35% for the 60 kHz WWVB antenna and 5% for 
the 20 kHz WWVL antenna, Shades of 75-meter 
mobile operation! 


RI. hardware at v.l.t. frequencies is Texas-size, 
to say the least. Photo of the antenna coils in the 
“helix house” at WWVL dwarts the worker in the 
center of the photo. WWVL's transmissions 
were curtailed in 1972, although the station and 
the antennas are still in place at last report, and 
they are occasionally tested and used by various 
government agencies on a subscription basis. 
Crystal-controlled oscillators were used in the 
transmitter to generate the carrier wave. One, 
two, or three operating frequencies could be 
chosen: 19.9, 20.0 or 20.9 kHz; or all three could 
be transmitted simultaneously. Sister station 
WWVB is still on the air on 60 kHz, carrying high- 
precision, low-frequency time and frequency 
data. 
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‘A Look At The Longwire (Part1) 
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Singlewires and randomwires are 
birds of a feather, though they are not 
exactly synonymous. Both are con- 
sidered to be antennas of chance, 
since their fed-against-ground, often 
causual constructions may make 
feeding and matching difficult and 
tricky. 

One of the easiest antennas to set 
up is the direct-fed randomwire, which 
is of any convenient length and con- 
nected directly to the transmitter's or 
transmatch’s output terminal. The 
length of wire used should be a mini- 
mum of one-quarter wavelength at the 
lowest frequency band to be used. 

Loading will be best when the total 
wire length isn't really random, but is 
instead an odd multiple of a quarter- 
wavelength on the favorite band to be 
used. This allows the antenna to pre- 
sent a low impedance to the tuner. 

As with all single-wire fed antennas, 
the ground system plays a very impor- 
tant part and if inadequate can cause 
substantial signal loss. 


Fig. 1- Chance-fed antenna configura- 
tions. 


hope of stringing a precisely mea- 
sured and accurately fed flattop, such 
as in some landlord-restricted apart- 
ments, condominiums, and in vaca- 
tion and portable work. The basic rule 
of thumb is, if you can get your trans- 
mitter to load, with or without the use 
of a transmatch, try it if it’s the only 
way to get on the air. 

Perhaps the easiest antenna to in- 
stall is the randomwire, which can be 
of any convenient length depending 
on the space available. Called a direct- 
fed antenna, the flattop and feedline 
are as one, being connected directly 
to the output terminal of the transmit- 
ter or antenna coupler. The problem 
here is that it’s hard to predict what 
the impedance will be at the transmit- 
ter. This will vary foreach band, and on 
some bands awkward impedances 


will be presented which may make 


loading difficult even when using a 
transmatch. With a wide-range tuner, 
it will probably be possible for the 
antenna to be loaded up on all bands 
unless the antenna is very short, say 
less than about 1/8-wavelength. This 
would make about 32 feet the shortest 
wire that should be used if all-band 
(80-10 meter) operation is planned. 
Shorter lengths, in addition to being 
hard to load, will likely be poor per- 
formers. Generally speaking, it's pref- 
erable to bend the antenna to use a 
full-length flattop. 

The randomwire should be erected 
as high and as free from obstructions 
such as telephone and power wires as 
possible. It should be supported by 
two poles, or by a pole and a tree, and 
isolated from the supports by means 
of insulators. The antenna itself is 
usually made of No. 12 or 14 copper 
wire. The feeder portion (not a true 
transmission line) should be of heavy 
insulated wire, and it should not come 
in contact with the house or antenna 
supports. Flexible plastic tubing can 
be slipped over the wire where it 
passes through walls or windows. 

Amateurs who have landlord prob- 
lems report good results using very 
fine wire, No. 30 or even smaller. Very 
small-diameter wire is practically in- 
visible when strung high in the air. 
Small buttons or even rubber bands 
have been used for supports and in- 
sulators. 

While many randomwire enthusi- 
asts follow the old maxim that the 


. more wire in the air, the better, certain 


lengths will give more consistent re- 
sults, reducing the element of chance. 
The antenna can be cut for a Y2- or 
VYa-wavelangth at the lowest frequen- 
cy to be used, either 67 or 135 feet for 
80-10 meters. You can minimize “r.f. 
in the shack" problems by having a 
current loop occur on your favorite 
band or bands at the transmitter end. 
Thus, a %-wave wire length or odd 
multiple thereof would be desirable 
from this standpoint. This would work 
out to about 65 feet on 80 or 33 feet on 
40, or odd multiples of these lengths. 

A good r.f. ground system is impor- 
tant, lest a good deal of power be lost 
via the ground path. Some experimen- 
tation with the ground will almost cer- 
tainly be required. Try using cold 
water pipes that are known to be earth- 
grounded, outdoor ground rods, 
buried radials, indoor counterpoises 
(‘4-wavelength sections of insulated 
wire), and various combinations of 
these grounds. The ground run length 
will modify the antenna’s effective 
length and impedance characteris- 
tics. 

Centerfed longwires. In an earlier 
column, we described the basic cen- 
terfed dipole and several variations, 
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(A) Long centerfed, single-band 
dipoles are good candidates for direct 
coax feed. And, it turns out that an 
antenna length of 112 feet is a good 
compromise dimension for work on 
both 10 and 15 meters. For all-band 
work, 135-foot flattops are popular, 
though the antenna will not behave as 
a true longwire on those bands where 
its legs are even multiples of quarter 
wavelengths; feedpoint impedance 
will be high on those bands. 


(B) Connecting the feeder %-wave- 
length in from one end allows low- 
impedance feed; the long end can be 
any odd multiple of a quarter wave- 
length. Direct coaxial feed is possible 
if operation is limited to a single band 
and if the antenna isn't terribly long in 
terms of wavelength. Extremely long 
antennas of this type will exhibit 
somewhat higher feed impedance and 
require parallel-conductor feedline or 
the use of a balun transformer. 


Fig. 2- Centerfed and unsymmetri- 
cally-fed longwire antennas. 


including the extended double Zepp 
and multiband versions. We'll piggy- 
back on these in covering longwires. 

We're partial to the centerfed anten- 
na; it’s just a neater overall system, in 
my book. A low impedance feedpoint 
can be had by making each leg an odd 
multiple of a quarter wavelength. This, 
for example, allows the ordinary 40- 
meter dipole to be fed easily with low- 
impedance coax on 15 meters, though 
the antenna only minimally qualifies 
as a longwire. 

For single-band work, a centerfed 
longwire is a good candidate for direct 
coax feed, though some tweaking us- 
ing an antenna noise bridge or s.w.r. 
meter may be necessary to get the 
antenna exactly resonant. An antenna 
length of 112 feet (56 feet on a leg) is 
popular for dual-band 10/15 meter 
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The basic building blocks of a receiv- 
ing-type shortwave antenna. Radio 
Shack kit is complete and includes 75 
feet of stranded copper antenna wire, 
50 feet of insulated singlewire leadin, 
an insulated window feedthrough with 
Fahnestock-type clips, standoff insu- 
lators, and instructions. Such an an- 
tenna would not be suitable for trans- 
mitting except in very low-power (QRP) 
applications. (Photo courtesy Radio 
Shack) 


work. The antenna works out to be a 
2'%-wavelength skyhook on 15 and a 
3%-wavelength radiator on 10 meters, 
with a symmetrical radiation pattern 
strongest about 45 degrees off the 
wire axis. 

For all-band work, a flattop of 135 
feet works well. And a 67-foot length 
should give good results on 40 
through 10, if fed with an open-wire 
line as described in an earlier column. 
However, the antenna will not strictly 
act as a longwire on those bands 
where its legs are even multiples of 


A balun provides smooth electrical 
transition between the unbalanced 
mode of coaxial cable and the balanc- 
ed mode of the antenna. Without the 
balun, this change is abrupt and pat- 
tern-distorting and TVl-inducing cur- 
rents can be set up on the outside of 
the coax. The balun shown here isa 1:1 
model; a 4:1 impedance-transforming 
balun is often used to feed the long- 
wire with coax. (Photo courtesy 
Unadilla/Reyco) 


quarter wavelengths, and feedpoint 
impedance will be high. Thus, some of 
the advantages of center feed melt 
away where the antenna is operated in 
the multiband mode. Unsymmetrical- 
ly- and end-fed versions hold much 
promise, however. 


Unsymmetrically-fed  longwires. 
The longwire antenna can be conven- 
iently fed at a low impedance point. 
This means connecting the feeder a 
quarter wavelength in from one end. 
The long end can be any desired odd 
multiple of a quarter wavelength. For 
antennas not terribly long with re- 
spect to wavelength, it’s possible to 
directly feed the antenna with coaxial 
cable, though the feedpoint impe- 
dance will be somewhat higher than 
the usual 70-75 ohms. For longer an- 
tennas, a 4:1 balun can be used at the 
antenna to effect an impedance trans- 
formation to yield a satisfactory 
match to coax. Alternately, the anten- 
na can be fed with open-wire line. 

This type of longwire is an essen- 
tially single-band affair. However, if 
you can erect the antenna so as to be 
able to easily get to it to make adjust- 
ments, it may be worthwhile to design 
it for multiband operation. This can be 
done by segmenting the antenna and 
using fixed insulators and alligator 
clips to clip-in the required quarter- 
wave sections on the short side, and 
the longer sections on the long side. 
Though a pain to adjust each time 
when changing bands, the antenna 
has some advantages: it’s preset to 
frequency on each band, the patterns 
are predictable, and it can be fed with 
coax through a balun. 

Fig. 2 shows typical centerfed and 
unsymmetrically-fed longwires. 

End-fed versions. Probably the best 
all-around way to achieve true long- 
wire operation on all bands is to use 
the end-fed Zepp, in which a single 
flattop is fed at one end by open-wire 
line. The antenna will work well on all 
bands down to the one at which the an- 
tenna is but a half-wavelength long. 
Any convenient line length can be 
used if a wide-range transmatch is em- 
ployed at the transmitter end. 

As with all end-fed antennas, the 
system—though convenient—usual- 
ly suffers from considerable antenna 
current on the line, feeder unbalance 
and line radiation, with resultant an- 
tenna pattern distortion. The Zepp's 
normal radiation pattern will change 
as the wire is made longer relative to 
wavelength, though maximum radia- 
tion will still occur at about 45 degrees 
off the ends of the wire. Radiation 
angle will be lower as the antenna 
height is increased, in common with 
other horizontal antennas. High 
mounting provides a low vertical angle 
for DX work. 


See text 


Open wire feeders 


| Tuner H H Transmitter 


A relatively trouble-free method of 
feeding the longwire is to use the end- 
fed Zepp arrangement. The antenna 
will work well on all bands down to the 
one on which it is but a half-wave- 
length. Although the antenna is cut in 
most cases for some multiple of the 
wavelength of the lowest band to be 
used, any length of wire can be used. 
Best results are attained using low- 
loss open-wire feeders routed through 
a wide-range transmatch. 


Lowpass 
filter 


Fig. 3- A method of end-feeding the 
Jongwire antenna. 


Fig. 3 shows end-fed longwire con- 
figurations. 

So far, we have dwelled on the three 
most common h.f. longwire configura- 
tions. There are many others, more 
complicated types that allow modifi- 
cation of the directivity pattern and in- 
creased gain. These sophisticated 
types include parallel longwires, mul- 
tiple longwire Vee beams, resonant 
and nonresonant rhombics, and very 
Jong longwires. Space doesn't allow 
us to cover these now. 

(To be continued) 


Murch high-power antenna tuner is of 


the classic “ultimate transmatch” 
design pioneered by ARAL staffer Lew 
McCoy. It is particularly suited to 
loading up longwires fed with parallel- 
conductor (open-wire) transmission 
line, and it contains a built-in three- 
core balun. The unit will also accom- 
modate other antennas, such as ordi- 
nary dipoles, randomwires, verticals, 
whips, and beams. (Photo courtesy 
Murch Electronics) 
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DESIGN, CONSTRUCTION, FACT, AND EVEN SOME FICTION 


a monthly feature by 
KARL T. THURBER, JR., W8FX 


Antennas For The Listener: Part I 


“What?” you say. Shortwave anten- 
nas on the pages of CQ Magazine, the 
Radio Amateur's Journal? Yes, and for 
several reasons. Many s.w.!.'s do read 
CQ, since a good deal of the informa- 
tion in the magazine is transferable to 
shortwave doings. And, after all, re- 
ceiving is half the two-way communi- 
cations equation. Also, many long- 
time hams are shortwave listeners at 
heart; you will discover that W8FX is 
one too! 


A iistening antenna can be just 
about anything: a small loop or tele- 
scoping whip atop the receiver, a wire 
hung out of a window, a few yards of 
bell wire stapled to a picture molding, 
a window screen or bedspring—you 
name it. Almost anything and every- 
thing has been used. 

While the simpler antennas may be 
fine for casual listening to strong 
shortwave signals—being a lot more 
forgiving of poor installation than 
their transmitting counterparts—sim- 
ple types leave a lot to be desired. 
Even the finest receiver works better 
with a well-designed, preferably out- 
door, antenna. 

This month, then, we begin a series 
on listening antennas. We will con- 
sider basic types such as the random- 
wire, dipole, and vertical antennas. 
Next month, we'll introduce some in- 
teresting and useful tuneup aids. 


The Randomwire Revisited 


In a recent column, we described 
the randomwire and closely related 
“antennas of chance,” such as the 
singlewire, longwire, Windom, etc. We 
don't want to get hung up on terminol- 
ogy; suffice it to say that, regardless 
of feedline used, most of these anten- 
nas are truly random in nature since 
they are rarely cut for optimum per- 


°317 Poplar Millbrook, 


Alabama 36054 


Drive, 


For the travelin' ham who is used to 


communications receiver quality, 
new-breed digital portables such as 
the Panasonic RF-2900 shown here 
have much to offer. Set covers five 
bands, including three SW ranges 
from 3.2 to 30 MHz continuously, fea- 
tures double conversion superhet cir- 
cuitry, and boasts 5-digit readout. The 
&-pound 10-ounce set has a dual-band- 
width ceramic i.f. filter and includes a 
BFO for c.w. and s.s.b. reception, 
(Photo courtesy Panasonic.) 


formance on a given band, and as lis- 
tening antennas, they are usually 
used on more than one band, anyway. 

Probably more s.w.l.'s use the end- 
fed randomwire (fig. 1) than any other 
type of antenna. The flattop can be of 
any convenient length, usually from 30 
to 150 feet; normally, the vertical lead- 
in that runs down from the antenna to 
the house is an active part of the an- 
tenna system and must be considered 
integral to it. As a rule, the longer the 
antenna, high and in the clear, the bet- 
ter; very long antennas may take on 
tricky directional characteristics that 
prove undesirable on the higher 
bands, while extremely short anten- 
nas may not develop enough signal 
pickup on the lower ranges. The anten- 
na and its feediine should be located 
well clear of possible interference 


sources such as power lines and busy 
thoroughfares. Avoid crossing under 
or over power lines and never attach 
one end to a power pole. Play it safe! 

The antenna must be insulated from 
its supports at each end using glass or 
porcelain insulators. The lead-in, ac- 
tually a part of the antenna, should be 
held a few inches from the house us- 
ing TV or electrical-type standoffs. 
Keep the lead-in away from metal ob- 
jects and power cords in your radio 
shack. 

As with any singlewire, this kind of 
antenna works best when used in con- 
junction with a good ground system. A 
short, heavy wire should be run from 
the receiver (and antenna tuner, if 
used) to the nearest r.f. ground. This 
can be a metal grounding rod driven in- 
to the earth at the point where the an- 
tenna comes inside or a cold water 
pipe that has a direct connection to 
ground. Simply running a wire to the 
faceplate of the electrical outlet in the 
radio shack isn’t good enough; this 
may be a good electrical ground, but a 
very poor one for r.f. 

The antenna should also be protect- 
ed against lightning strikes and static 
discharges. A commercial lightning 
arrestor can be installed, or one can 
be constructed from a few simple 
parts. In any case, it should be located 
outside the house and a direct con- 
nection made to the outdoor ground. A 
heavy grounding switch can also be 
used. 

In that the end-fed randomwire's 
feedline is an integral part of the an- 
tenna; the antenna usually takes on 
the physical appearance of an upside- 
down letter “L.” As a result, it's often 
known as an inverted L. In practice, 
the feedline can be connected to any 
convenient point on the flattop span, If 
the available supports for the antenna 
are more favorable for a center-fed or 
off-center-fed lead-in. Let the shape of 
your property, the location of your 
house on it, and the locations of suit- 
able supporting trees determine 
where you connect the feedline. If fed | 
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The randomwire, as shown above, is perhaps the simplest of all antennas to 
install. Normally 30-150 feet long, its effective length includes the feedline; an 
antenna tuner is almost mandatory for good results, Installed normally as an 
inverted-L (above), it may also be formed into the shape of a “T” or even erected 
vertically for onmidirectional coverage. The Windom, or off-center-fed arrange- 
ment, can also be used, although this is not strictly a randomwire, since it is cut 


in the center, the antenna may be call- 
ed a “T,” and if fed off-center, a Win- 
dom. Unlike the “L” and “T,” which 
probably work about equally well on 
all the SW bands, the Windom works 
best on the band for which it was de- 
signed, or over a certain group of 
bands. Normally, this antenna is cut 
for one-half wavelength on the primary 
band of interest (fig. 2) and fed at a 
point about one-third in from the end. 
Alhough its performance is optimized 
for a single band, it will also work fairly 
well on the other SW bands. 

Although most receivers will work 
reasonably well with any kind of an- 
tenna system connected to its anten- 
na terminals and will tolerate almost 
any degree of mismatch, randomwire 
performance will be a good deal better 
if the antenna is fed through a tuner to 
allow the system to be resonated and 
matched to the receiver's input impe- 
dance. More on this later. 

For the beginner, companies like 
Radio Shack and several CQ advertis- 
ers sell simple and inexpensive s.w.|. 
antenna kits. They are especially de- 
signed for beginners. 


Dipoles On The Shortwaves 


The randomwire is popular because 
it produces reasonably good results 
over a wide range of frequencies; it’s 
forgiving of the most serious off-band 
use and impedance variations since 
these things can be compensated for 
by a good wide-range antenna tuner. 

On the other hand, the dipole is de- 
signed to be used on a specific, single 
band (with a few exceptions). A dipole 
cut for one band usually won't do well 
on other bands. However, on the band 
for which it's cut, it's a superior per- 
former for a number of reasons: its re- 
ception pattern Is predictable (broad- 
side to its length); It's resonant and 


hi known feedpoint impedance, 
meaning that easy-to-handle coaxial 
cable can used to feed it; and its 


for optimum performance on a specific band or group of bands. 


Fig. 1- The randomwire for all-band shortwave use. 


construction lends itself to center- 
‘supported DX versions, including the 
Vee and inverted-Vee. 

For broadband performance an im- 
proved version is the folded dipole. in 
one popular design, both the flattop 
and the lead-in are made from com- 
mon (and inexpensive) TV-type lead-in 
with the flattop cut to the standard di- 
pole formula length of 

L (in feet) = (MH). 
At the midpoint of the span, only one 
of the two wires of the twinlead is cut. 
The feedline is connected to each side 
of the cut as in the simple dipole. The 
two wires of the twinlead that make up 


the flattop should be twisted together 

and soldered at each end. The folded 
dipole should yield especially good re- 
sults over the wider shortwave bands. 
Since its resonance curve is a broad 
one, it’s very tolerant of off-frequency 
use, Nevertheless, the fact remains 
that both types of dipole are single- 
band affairs. This is true with the ex- 
ception of dipoles used on odd-har- 
monics of the design frequency, such 
as a 41-meter dipole used on 13 meters. 

Dipoles can also be constructed in 
parallel and fed with a single trans- 
mission line, as described in an earlier 
column. Although a mechanical prob- 
lem to construct, this design allows 
one to use individual dipoles for each 
of the popular SW bands and get near- 
optimum performance on each. If a 
high center support is available, the 
multiple dipoles can be fanned out in a 
turnstile or spokes-of-a-wheel arrange- 
ment for easier installation and omni- 
directional coverage. 

Another way to obtain multiband 
performance in a dipole is to install 
traps in the flattop to electrically iso- 
late each band's half-wave dipole from 
adjacent sections; this allows each 
section to function as a dipole oneach 
band of interest. The traps may be 
homebrewed or purchased commer- 
cially. Western Radio Electronics 
(Kearney, NE 68847) sells a 65-foot, 
6-band horizontal trap antenna that is 
designed for use on the 49- through 
13-meter SW bands using two traps 
and fed with either 72-ohm twinline or 


As with amateur-band antennas, optimum performance can usually be ob- 
tained if the antenna is cut to frequency, or close to it. The table below lists ap- 


proximate half-wave dipole lengths according to the formula Lifeet) = _ 468 
t(MHz) 
Shortwave band (meters) Nominal range (MHz) Dimension (feet) 

11 25.6-26.1 18 
13 21.45-21.75 21'8" 
16 17.7-17.9 26'4" 
19 15.1-15.45 30'6” 
25 11.7-11.975 40’ 
31 49' 
41 65'5” 
49 78' 
60 95'6" 
75 118'6” 
90 141'10” 

120 195’ 


The doublet or dipole should be hung as high as possible, although it may be 


installed indoors (taped to walls or under a rug) if necessary. Ideally, it should be 
hung outdoors between two tall trees with the coax run away from the antenna 
at a right angle directly to the radio shack. 

The antenna will work most efficiently on the center frequency of the band for 
which it is cut, but in practice it will work well across the entire band. Although 
instruments such as the antenna noise bridge (ANB) may be used to achieve ex- 
act resonance, this is not necessary in receiving antennas. 

The dipoles may be used on other bands with some reduction in performance. 
This will be especially noticeable if shorter (higher frequency) antennas are 
used on the lower bands. 


Fig. 2- Dipole antenna dimensions for the shortwave ban 
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To receiver 


The antenna shown above is a simple parallel dipole that resonates in or very 
close to four of the major international shortwave broadcast bands. The anten- 
na consist of two dipoles, one 65’5" long that resonates on 41 meters, anda 
longer one of 95'6” that is resonant on the 60-meter band. Since the dipole 
works well on odd harmonics of the design frequency, the 41-meter dipole will 
yield good results on the 13-meter band, while the 60-meter span will give a good 
account of itself on 19 meters. 

The antenna can be cannibalized from a length of 300- to 600-ohm TV or open- 
wire transmitting-type transmission line; it can also be made of ordinary anten- 
na wire with lightweight spreader bars inserted at appropriate points to keep the 
wires from coming into contact with one another. TV twinline can even be used 
for the center portion, if desired. The ends can be drooped down as shown in the 
sketch to conserve horizontal space, or run straightaway if room exists. 

The four-band affair can be fed with coaxial cable as shown, or with 72-ohm 
twinline.*Lightning protection should be provided. 


Fig. 3- Efficient four-in-one SWL antenna, 


sells an all-band, tuned-feeder doublet 
kit; although designed for transmit- 
ting use, it can be used on any frequen- 
cy from 160 through 10 meters when 
fed through a transmatch designed to 
accommodate balanced feedline. 


È 


Ož 


The basic ingredients of the simple 

singlewire antenna: 75' antenna wire, 

lead-in, window feed-through strap, 

end insulators, and standoffs. Com- j 

plete outfit is sold by Radio Shack 

stores for under $8. (Photo courtesy 
Radio Shack.) 


Verticals 


The vertical is a logical choice when 
space is at a premium and when good 
DX performance is a must. The vertical 
has a low angle of radiation and recep- 
tion, it can be mounted on the ground 
or in the air (as a ground plane), and it 
can be directly fed with coaxial cable. 
One disadvantage is that it must be 
worked against a very good ground 


coaxial cable. A shorter, 37-foot ver- 
sion is available that covers 31 \ 
through 13 meters. Since only two 
traps are used, these antennas oper- 
ate on multiple-harmonic relation- 
ships on the higher bands to producea 
cloverleaf-shaped reception pattern 
and some gain on these bands, The 


antennas are fed at current points to 
allow low-impedance feed and resul- 
tant low s.w.r, An antenna tuner is not 
required to match the trap antenna to 
the receiver, although one may be 
used if desired. The same firm also 
sells single-band dipole kits made to 
order for each of the popular SW and 
amateur bands. Dentron, for example, 


Center insulator for doublet antenna 
makes for easy installation and feed 
with coaxial cable. Lightweight Hy- 
Gain Cl insulator is weatherproof, be- 
ing molded from high impact cycolac 
material. Unit accepts %«" or 3⁄4" 
cables (normally the thinner cables 
would be used in receiving work). 
(Photo courtesy Hy-Gain Electronics.) 
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system for reasonable efficiency 
(though a poor ground would not af- 
fect receiving nearly so much as it 
would transmitting). Also, the anten- 
na’s low angle of radiation (or, more 
properly, reception) and vertical polar- 
ization make it more susceptible to 
man-made noise marring reception. 

The basic vertical is a quarter-wave- 
length in height; this works out to 
about one-half of the dipole lengths in- 
dicated in fig. 2. At least four radials 
are used. If buried, they should be as 
long as possible and used in conjunc- 
tion with a ground rod under the anten- 
na. If the antenna is mounted above 
ground as a so-called ground-plane 
vertical, the four or more radials 
should each be %-wavelength long, 
plus about 5%. The feedpoint impe- 
dance is between 35 and 50 ohms, soa 
good impedance match should be at- 
tained if standard 50-52 ohm cable is 
used, 

The vertical is essentially a single- 
band affair, like the dipole. However, 
the antenna can be used on all the SW 
bands (and lower, if necessary) by in- 
stalling a loading coil at the base and 
tapping the coil for best match (or re- 
ceived signal) on the desired band. 
This type of base loaded antenna can 
be constructed easily and inexpen- 
sively from little more than a few 
lengths of aluminum tubing and some 
coil stock. 


1/2-size (75M only 66”) 


Multi-Band (5, 4, 3 bands) 
80/75M thru 10M 


Broadbanded - no traps used 


Prices start at °68.75 


THE MOR-GAIN HD DIPOLES re the 
most advanced, highest performance multi-band HF 
dipole antennas available Patented design provides 
length one-half of conventional dipoles. 50 ohm 
feed on all bands, no tuner or balun required. Can 
be installed as inverted VEE Thousands in use 
worldwide. 22 models available including two 
models engineered tor optimum performance for 
the novice bands The Mor-Gain HD dipoles N/T 
series are the only commerical antennas specifically 
designed to meet the operational requirements of 
the novice license. Qur 1-year warranty is backed by 
nearly 20 years of HD dipole production experience. 


For detailed 5-page brochure, write or phone directly 
to MOR-GAIN, P.O. Box 329C, Leavenworth, 
Ks, 66048, Tel. (913) 682-3142. 


CIRCLE 8ON READER SERVICE COUPON 
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Antennas For The Listener: Part II 
Tuneup Aids For The Shortwave Antenna 


Receiving antenna tuneup is a bit 
different than for transmitting. First, 
exact resonance and impedance 
matching is not as critical in the re- 
ceiving antenna—which, for practical 
consideration, is often used for listen- 
ing on several bands, some of which 
may be far removed from its actual 
resonant frequency. Second, on the 
lower bands, it may be more desirable 
to have lots of wire in the air to capture 
weak signals, exact resonance being 
a secondary consideration. Third, de- 
termining resonance and impedance 
is more difficult on receiving since 
s.w.r. bridges require a source of r.f. 
(such as from the transmitter) to acti- 
vate them. Other instruments, such as 
the noise bridge or grid-dip oscillator, 
must be used to make these measure- 
ments. 

If you've erected a randomwire, 
there is little point in making adjust- 
ments to it—after all, it was randomly 
installed for compromise perform- 
ance on all bands. Simply make sure 
that it is as long and high as possible 
and that you've attained a good, low- 
resistance ground connection. A wide- 
range antenna tuner is a must. Onede- 
signed especially to handle singlewire 
feeders should take care of most any 
impedance variations. 

If you've installed a dipole and plan 
to use it on a particular band (or sever- 
al bands, if of the trap or parallel-di- 
pole type) then it pays to take the extra 
time and trouble to check for reso- 
nanceandfeedpoint impedancematch. 
The same goes for the single-band or 
trap multiband vertical. Even if you're 
using a manually-adjusted, baseload- 
ed vertical, it's worthwhile to pretune 
the antenna and note loading coil tap 
settings for future use in changing 
bands. 
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Simple three-knob MF J “Versa Tuner” 
antenna coupler, though designed for 
200-watt transmitting use, will match 
almost any kind of antenna to receiv- 
ers over the range 1.8 to 30 MHz. Con- 
taining a built-in 1:4 impedance-trans- 
forming balun, the unit is flexible 
enough to work into dipoles, Vees, 
verticals, randomwires, beams, bal- 
anced/tuned feeders, and coax. (Photo 
courtesy MFJ Enterprises) 


The grid-dip oscillator (GDO) is a 
simple, reliable and inexpensive in- 
strument that can be used to deter- 
mine antenna resonant frequency as 
well as perform a host of other mea- 
suring functions, such as assessing 
transmission line resonance and velo- 
city factor and the values of capaci- 
tors and inductors. Since it contains 
its own low-power r.f. source, it can 
readily be used to determine receiving 
antenna resonance. Both dipoles and 
end-fed Zepps can be checked by 
bringing the meter up close to the 
antenna and inductively or capacitive- 
ly coupling the instrument to it. If 
you're considering a GDO for pur- 
chase, look for one that offers high 
calibration accuracy, covers a wide 
frequency range, and is battery-oper- 
ated so that it can be carried right to 
the antenna, 

An extremely useful instrument to 
both the s.w.|. and amateur is the an- 
tenna noise bridge (ANB). It’s actually 
an updated version of earlier instru- 


ments known variously as the antenna 
bridge, Z-bridge or Antennascope (the 
latter described in the pages of CQ 
Magazine by inventor Wil Scherer, 
W2AEF, as early as September of 
1950). The big difference between the 
ANB and other instruments of similar 
ilk is that it is not only an impedance- 
measuring device, but it also includes 
abroadband noise signal source. Asa 
result, the ANB doesn’t require an ex- 
ternal signal to activate it, such as 
that from a GDO or a transmitter. This 
means that as long as you have a com- 
munications receiver that tunes the 
frequency of interest, both antenna 
resonance and impedance can be de- 
termined. 

In practice, when using the ANB, 
the receiver is set to the operating fre- 
quency and the ANBis set to the desir- 
ed impedance. The antenna is adjust- 
ed or pruned accordingly until a pro- 
nounced noise null is detected, either 
by ear or on the set's S-meter. If you 
can stand the surprise (1), the bridge 
can also be used to determine the ac- 
tual impedance and resonant frequen- 
cy of your existing antenna. It can also 
be employed between the antenna 
coupler and receiver to determine 
proper tuner settings, as well as to do 
a host of other neat things, including 
acting as a signal source for receiver 
alignment, adjusting bandpass filter 
circuits, making r.f. gain measure- 
ments, and like tasks. 

Receivers can benefit from antenna 
tuners as well as transmitters. This is 
particularly the case when a random- 
wire antenna is used or when a reso- 
nant antenna (like a dipole) is pressed 
into service on bands far removed 
from the design frequency. Wide- 
range “L” or pi-network tuners, espe- 
cially those of the McCoy “ultimate” 
or “universal” transmatch design can 
do a fine job of matching less-than-op- 
timized antennas to the receiver, espe- 
cially since most communications re- 
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ceivers have little or no provision for 
precisely resonating the antenna cir- 
cuits and receiver input. A great deal 
of signal loss can result, even with an- 
tennas worked close to resonance due 
to the lack of any method of input cir- 
cuit matching. The antenna tuner 
serves to clean up these deficiencies. 

Since there is no transmitter or 
s.w.r. bridge to indicate proper anten- 
na coupler tuning, this is normally 
done by ear or S-meter, adjusting the 
tuner’s tuning capacitors and induc- 
tor on a steady signal or even on back- 
ground noise until the received signal 
is peaked. It’s possible to use the ANB 
to set the tuner; one manufacturer, 
Palomar Engineers, markets an anten- 
na tuner that incorporates a built-in 
ANB for tuneup without radiating a 
signal. (The unit is a heavy-duty, 2 kw- 
rated transmitting type that would be 
far heavier than required for receiving 
use, however.) 


Antenna Of The Month 


This month's antenna feature is the 
Datong AD-170 active antenna, a Brit- 
ish import marketed in the United 
States by Gilfer Shortwave. Because 
of its compact size and portability, it’s 
of special interest to the traveler and 
the apartment or condominium dwell- 
er who wishes to benefit from good an- 
tenna performance over a wide range 
—60 kHz to 70 MHz in the case of the 
AD-170. 

The Datong antenna is a 3-meter 
long indoor amplified dipole that has 
its own matching circuit or direct con- 
nection to the receiver; its frequency 
response is substantially flat to mini- 
mize intermodulation effects. See in- 
sert photo for a description of this un- 
usual antenna. 


Questions And Answers 


Some questions about antenna de- 
sign and installation recur with every 
generation of hams. One of the most 
persistent questions is the following: 

“| live in an apartment building own- 
| ed by a man who will not allow me to 

install an antenna on the roof. Do you 
have any suggestions for an indoor an- 
tenna and can | expect it to work?” 

The whole subject of indoor and 
“half-outdoor” antennas is a difficult 
and broad one for which there is no 
simple answer. Most indoor antennas 
work poorly, especially on transmit, 
for a number of reasons: they are 
shielded by the building's frame, they 
are affected by close proximity to 
other (especially metal) objects, they 
pump r.f. into just about everything in 
the apartment, and directivity can’t be 
controlled. If the whole antenna must 
be installed indoors, it may take some 
ingenuity and experimentation to get 
it working properly. 
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The simplest h.f. indoor antenna is 
an end-fed, long-as-possible random- 
wire strung around the house and fed, 
through a transmatch, against ground. 
Performance is especially difficult to 
predict due to the nonresonant anten- 
na length and the fact that the effec- 
tiveness of the ground system plays 
an important part in determining how 
well the antenna works. In many 
cases, a real r.f. ground can't be found 
in an apartment; counterpoise or arti- 
ficial ground systems strung around 
baseboards or tucked under rugs 
must be installed on a cut-and-try 
basis for proper antenna loading and 
matching and to minimize problems 
with hot r.f. on hamshack equipment. 

For indoor use, | am partial to di- 
pole-type antennas installed in the at- 
tic or suspended from the ceiling (if 
possible) and bent around in a symme- 
trical fashion to form a sort of square 
loop; the ends can also be bent down 
in the vertical plane. This type of an- 
tenna can be fed with coaxial cable 
which will minimize grounding and 
hot-r.f. problems. A dipole installed 
half-indoors and half-outdoors (center 
at a windowsill) is one arrangement 
I've had some luck with. 

Before completely giving up on an 
outdoor installation, you may find you 
have an “out” by erecting a nearly-in- 
visible antenna on the premises. This 
is done by using very small diameter 
antenna wire, such as No. 28 or No. 30 
plain enameled, button insulators, ny- 
lon fishing line, and so on, hopefully 
with no one the wiser. 

A number of possibilities exist for 
the ingenious cliff-dweller. It may even 
be possible to construct a regular coax- 
fed Vee-shaped dipole with the apex at 
a window. You may be able to installa 
vertical dipole if you live in a mid- 
height apartment of a high-rise, or a 
base fed vertical if you're stuck in a 
lower floor apartment. Another possi- 
bility is to adapt a standard mobile an- 
tenna mount, coil and whip for win- 
dowsill angle mounting; Barker and 
Williamson sell a special loaded an- 
tenna designed for semivertical instal- 
lation in an apartment window. 

| chose to highlight this particular 
problem in this month's column since 
it's one that is common to amateurs 
and shortwave listeners alike. In next 
month's column, which continues our 
discussion of receiving antennas, we 
will focus on compact commercial de- 
signs that offer additional alterna- 
tives to space-restricted individuals. 


Reader Feedback 


Nothing makes an author feel quite 
so good as getting a stack of letters 
asking for more information on an in- 
triguing subject, complimenting him 
for presenting material in a fashion 
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DR22C general coverage receiver is 
shown above. Covering 50 kHz to 29.7 
MHz, the unit covers all the popular 
Jong, medium and short-wave bands in 
an attractively styled desktop design. 
Some features include PLL digital syn- 
thesis tuning, no mechanical tuning 
dial error or backlash, high level r.f. 
front end for excellent intermodula- 
tion rejection, crystal and ceramic i.f. 
filters, selectable 4/8 kHz bandwidth, 5 
kHz audio heterodyne notch filter, typ- 
ical 1 microvolt sensitivity or better on 
most bands, and special a.m. enve- 
lope detector for better audio recovery 
of a.m. broadcast and SW stations. 
Set receives a.m., u.s.b., |.s.b. and c.w. 
modes. (Photo courtesy McKay Dymek) 


that allowed a reader to solve a partic- 
ularly knotty problem he was having, 
or simply telling him that he enjoyed a 
certain piece. Helpful reader mail in- 
cludes letters that point out an error or 
omission in an article, suggest future 
material to be covered, and contribute 


photos or ideas for development in fu- 
ture columns. 

On the other side of the coin, reader 
mail also includes correspondence 
from people who simply want to criti- 
cize, those who demand customized 
design information featuring ‘“‘com- 
plete details” on an antenna system 
for their needs, as well as those who 
never thing to include a stamped, self- 
addressed envelope as a courtesy, We 
receive both types of correspondence. 

Trying to keep up with and answer 
mail is a moral obligation on the part 
of the author and the magazine, in my 
opinion. As muchas the CQ staff and! 
would like to help solve readers’ an- 
tenna problems, it's frequently impos- 
sible for reasons of cost, time, and 
what might be called “engineering 
feasibility”; it's not usually practical 
to design a complete antenna system 
to meet one’s individual station 
needs. Few authors have the time and 
facilities available to take on such 
chores; | know that | don’t! 

Nevertheless, I'll try to reply to all 
reasonable inquiries that are accom- 
panied by a courtesy SASE. I'd espe- 
cially like to receive details of unusual 
but successful antenna systems that 
readers have developed—and which 
could be share with others via the col- 
umn. Good photos and sketches would 
be especially appreciated. 


Antenna Of The Month: 
Datong AD-170 Active Antenna 


Another active (electronic) antenna 
system of special interest to the tra- 
veler and to the apartment dweller is 
the Datong AD-170, a British import 
distributed by Gilfer Shortwave. An ex- 
tremely compact and portable sys- 
tem, the indoor system shown has 
wideband coverage from 60 kHz to 70 
MHz; since no tuning or other adjust- 
ments are required to cover the full fre- 
quency range, it is especially suitable 
for attic or ceiling mounting, 

The overall antenna length is but 3 
meters; its dipole configuration al- 
lows choice of horizontal or vertical 
mounting with no ground plane or 
earth connection required. The sys- 
tem features switchable 12 or 24 dB 
gain and 50-ohm output for matching 
to most receivers’ input circuitry with- 
out the use of an antenna tuner or 
coupler. A flat frequency response is 
said by the manufacturer to minimize 
intermodulation effects in strong-sig- 
nal areas. 

According to the manufacturer, the 
heart of the system is the “electronic 
balun” at the center of the dipole, an 
amplifier using field effect and bipolar 


transistor circuitry. Power to the unit 
is supplied by the interface unit (12 
v.d.c. converter supplied). 

A short (4-meter) length of coax is 
supplied, and it may be extended in 
length as required. PL-259, RCA pho- 
no, or spade lug antenna terminals are 
available. 


Mfr: Datong Electronics Ltd. 
Spence Mills, Mill Lane 
Bramley, Leeds LS13, 3HE 
England 

U.S. Distr. Gilfer Shortwave 

Box 239 

Park Ridge, NJ 07656 
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Wrap-Up 

In this two-part series we have 
drawn parallels between receiving 
and transmitting antenna require- 
ments and characteristics. We've dis- 
cussed several basic antenna forms, 
including the randomwire, dipole and 
vertical. And we've also mentioned 
some practical ways to tune up that 
newly erected receiving skyhook. 

Next month, we will cover more so- 
phisticated antennas such as loops 
and specialized antennas for the 
space restricted listener and the tra- 
veler. We will also cover a number of 
important and useful receiver-enhanc- 
ing accessories. See you then. 

73, Karl, W8FX 
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DESIGN, CONSTRUCTION, FACT, AND EVEN SOME FICTION 


a monthly feature by 
KARL T. THURBER, JR., W8FX 


More On Antennas For The Listener 


Last month, our columnist W8FX con- 
cluded a two-part discussion of receiving 
antennas. He reviewed common antenna 
types and their use in specific receiving 
applications. This month, in response to 
reader mail, he continues with a discus- 
sion of some specialized antennas you're 
sure to find interesting. Who knows, if the 
ham bands become frustrating, you may 
want to take a break for some old-fashion- 
ed Dx'ing! 


Wien itcomes to receiving antennas, 
the old adage “simplest is best'’ usually 
holds forth. This saying especially applies 
to the antenna designs we have discuss- 
ed in previous months: the randomwire, 
dipole, and vertical. However, in certain 
situations regular antennas are too noisy 
for practical use, or they are too long and 
cumbersome to meet limited space or 
portability requirements. In this treat- 
ment of antennas for the listener, we will 
discuss receiving loops, highlight some 
interesting and unique space-saving an- 
tennas, and mention some performance- 
enhancing accessories designed to im- 
prove your listening results. 

Let's first talk about low-noise receiv- 
ing loops. 


Receiving Loops 


Long singlewire antennas, especially 
at the lower frequencies, develop a good 
deal of signal but are likely to drive one 
nuts from the high noise levels that are 
commonly associated with most urban 
and suburban locations. Loops, on the 
other hand, are good antennas for v.|.f. 
through at least the lower h.f. ranges in 
that they can be used to null out interfer- 
ence—whether it be from undesired co- 
channel or adjacent channel stations, or 
from man-made sources. 

Most loops boast a figure-eight recep- 
tion pattern, somewhat similar to that of 
the half-wave dipole. The basic loop is a 
coil or wire whose diameter is small in re- 
lation to the wavelength (frequency) to 


*317 Poplar Drive, Millbrook, AL 36054 


Indoor tuned active antenna is designed 
for desktop use and covers 300 kHz to 30 
MHz in five bands. Tuned, adjustable tel- 
escopic antenna minimizes intermodula- 
tion effects, provides a degree of r.f. se- 
lectivity, and reduces detected noise out- 
side the tuned band of interest. Boasting 
bipolar solid-state circuitry, the unit can 
also be used as a preselector for an out- 
side antenna. System works off of 110 
v.a.c., 9-12 v.d.c., or 9 V battery for port- 
able use. (Photo courtesy MFJ Enterprises) 


which it is tuned. However, the actual 
configuration can be in the form of a dia- 
mond, octagon, triangle, or other shapes. 

There are many advantages in using 
loops, especially in space-restricted situ- 
ations. They can work well yet be physi- 
cally small, they can be rotated in both 
horizontal and vertical planes to take ad- 
vantage of their directionality, and they 
can be peaked to a given frequency. 
Loops that are enclosed in a special, non- 
magnetic shield for noise reduction are 
frequently much quieter than outdoor an- 
tennas. The bottom line can be a signifi- 
cant increase in the signal-to-noise ratio 
—very desirable for DX work. Because 
they are directional and can be rotated, 
loops suffer a lot less from swamping and 
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intermodulation effects from strong local 
stations than their wire counterparts, 

Loops are not—at least yet—staples 
at your local discount radio store. You 
may have to build one yourself if you want 
to check out loop antenna characteris- 
tics. Few commercial loops are available 
for the listener market, though Radio 
West, 3417 Purer Rd., Escondido, CA 
92025, has marketed several preamp 
loops that cover the l.f., m.f., and h.f. 
ranges; McKay Dymek, P.O. Box 2100, 
Pomona, CA 91766 sells the model DAS, 
a preamplified broadcast band (BCB) di- 
rectional loop, as well as the DA7, a 
shielded ferrite rod antenna for the long- 
wave and medium-wave bands. Palomar 
Engineers sells a neat loop/amplifier sys- 
tem for v.|.f. through h-f. that uses several 
interchangeable plug-in coils. 

This month, it’s our pleasure to review 
the Palomar loop (specifications are de- 
scribed in the insert photo). 

| had the opportunity to do a “hands- 
on" check of the compact Palomar unit. 
Never having worked with receiving 
loops before, | was pleasantly surprised 
at the little unit's excellent performance. 
The loop did all it was advertised to do in 
reducing man-made noise and nulling out 
local ground-wave interference, and it 
produced good signal levels as well. 

| was able to check out both the BCB 
and 160/80 meter loops; it was an inter- 
esting experience. On the broadcast 
band, using the antenna with a Clegg AB- 
144 up-converter feeding a Kenwood TS- 
7O00SP, it was surprising to find that, al- 
most without exception, signals were 
stronger on the indoor loop than on the 
outdoor 30-foot randomwire. The eleva- 
tion and azimuth adjustments allowed co- 
channel BCB signals to be very nicely 
nulled out, or desired signals peaked. It 
was found that in the author's former 
northwest Florida QTH, where Central 
American and Caribbean BC stations 
compete with domestic broadcasters for 
channel supremacy, it was often possible 
to receive two separate signals, one U.S. 
and the other Latin, on the same channel 
with little or no interference simply by ro- 
tating the loop accordingly. Very deep 
nulls could be obtained on local BC sta- 
tions by “working” the loop in azimuth | 
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Many SWLs and amateurs too got their start in electronics by listening for distant 
stations on the medium-wave or standard broadcast band. The difficulties of digging 
down for rare, transoceanic DX on the medium waves presents a real challenge, one 
that's said to equal that of DXCC or WAZ on the ham bands. Some requirements for 
success include a highly selective receiver for split-frequency operation, a good out- 
side antenna, and possibly a directional loop, as well as a low-noise location. Lots of 
midnight oil and a good deal of patience help, too. If you want to get your feet wet in 
BCB DX'ing, the following should keep you busy: 


ELECTRONICS 
RAPID MOBILE CHARGER 


Callsign Freq. (kHz) Location Station power (KW) 
XEWA 540 San Luis Potosi, Mexico 150 
CMW 600 Holguin, Cuba 150 The DEB-TED Rapid Mobile Charger is a 
CMQ 640 Havana, Cuba 50 constant voltage charger that will charge 
KORL 650 Honolulu, Hawaii 10 your batteries off a 12 Volt source in 4-6 
YSS 655 San Salvador, El Salvador 10 hours. You may use the charger at all 
= 657 Kangnam, North Korea 1500 times, this includes transmit and receive 
— 665 Lisbon, Portugal 135 periods. It is equipped with a cigarette 
= 738 Tel Aviv, Israel 1200 lighter plug on the input side and the ap- 
JOIB 747 Sapporo, Japan 500 propriate charging plug on the output 
= 765 Dakar, Senegal 400 side. Models available now for the Ken- 
JOUB 774 Akita, Japan 500 wood TR2400, Yaesu 207R, Tempo S1, 
PJB 800 Bonaire, Netherlands Antilles 500 S2, S5, the Wilson Mark II and IV, and 
== 834 Belize City, Belize 20 the Santec HT-1200. Other models 
— 846 Rome, Italy 540 available also please call or write 
XEW 900 Mexico City, Mexico 250 for into $34.95 
KHVH 990 impt kate 10 COMING SOON 
— 1017 Istanbul, Turkey 1200 
— 1017 Wolfsheim, W. Germany 600 THENEWAC VERSION 
4VEC 1035 Cap Haitien, Haiti 10 
— 1044 Shanghai, Peoples Rep. of China 300 “SEE THE 
YVOZ 1200 Caracas, Venezuela 10 WORKS” CLOCK 
— 1395 Durres, Albania 500 
40D 1548 Queensland, Australia 50 DOSES ELEDE 
= 1557 Nice, France 300 TOASSEMBLE 
XERF 1570 Ciudad Acuna, Mexico 250 
— 1593 Langenberg, W. Germany 800 pam Eko e 


between two pieces 

of clear plexiglas A 

GREAT CONVERSATION PIECE! Kit is 
complete including top quality PC board, 
all components, pre-cut and drilled plex- 
iglas and all hardware $29.95 
Wired and Tested .$39,95 


Table l- DX'ing the broadcast band. There are many books available listing all the 
foreign broadcast stations. Check the CQ Bookshop and elsewhere in this issue. 


space. It uses a loading coil and folded- 
back section which also forms a part of 
the lead-in. The RAK-3 is a double dipole 
consisting of two separately resonant 
segments fed by a single coaxial cable. 
The lengths of the two dipoles and the an- 
gular spacing between them are said by 
the manufacturer to hold the impedance 
reasonably constant between 50 and 100 
ohms, from 3 to 30 MHz 

Another small-space portable antenna 
that reportedly works well is the coiled- 
spring Slinky dipole, a variable-length, 
electrically shortened h.t. antenna that is 
available in both amateur and s.w.|. ver- 
sions. The s.w.!. model can be used in any 
of two modes: tuned or untuned. To be 
used in the untuned mode, it is simply 
stretched out in any direction to cover as 


and elevation so that weak adjacent- 
channel signals, previously obliterated, 
could easily be received through the local 
splatter and overloading. This also allow- 
ed reception of some off-channel split fre- 
quency stations previously buried in the 
QRM. The 160/80 meter loop, which actu- 
ally covers 1600-5000 kHz, worked nice- 
lyand was especially effective in minimiz- 
ing Loran QRM on 160. 

If you'd like to try your hand at medium- 
wave DX’ing, refer to Table | for a listing 
of some not-so-hard targets for late-night 
listening. Table II shows some of the ma- 
jor listener organizations you may wish to 
contact. 


VEHICLE INTRUSION ALARM 
An easy to assemble. and install kit that 
offers options not normally found in other 
alarm systems. Hidden switch mounts 
under the dash. Kit has provisions for 
sensors and remote control switch. Pro- 
grammable time delays for exit, entry and 
alarm periods. Basic hook-up utilizes 
dome light circuit activating when doors 
are opened. The alarm will drive a siren 
or pulse horn at a 1HZ rate. Not prone to 
false alarm do to reliable CMOS circuitry. 
No external switch required! Complete kit 
with easy to follow instructions and 
diagrams $12.95 


Space-Saving Designs Wired and Tested $19.95 


There are anumber of interesting com- 
mercial antennas available for specializ- 
ed DX'ing in addition to compact units 
you can easily build yourself. 

Gilfer Shortwave distributes two re- 
stricted-space h.f. antennas in their 
“RAK series,” the RAK-1 and RAK-3. 
Both are designed for outdoor installa- 
tion. The RAK-1 is a mini-dipole that re- 
quires less than 22 feet of horizontal 


great an area as possible of your attic, 
yard, motel room, apartment, or what- 
ever, The antenna is connected to the re- 
ceiver through a length of coaxial cable; 
it's usable from about 500 kHz to 54 MHz, 
or from 600 meters to 6 meters. Used in 
the tuned mode for optimum perform- 
ance on a particular band, the antenna is 
simply set to the length specified in the in- 
structions. When in use, the coiled arms 
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SLINKY! | 


a lot of antenna 
in a little space: 
new Slinky dipole* with helical loading > 
> radiates a good signal at 1/10 wavelength long! & 


“patent No. 3,458,220 
3 masea ce 


: Honey B Back 6 Guarantee 
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Please send all reader inquiries directly 


by ALUMA 
HIGHEST QUALITY 
ALUMINUM & STEEL 
x 40 Stool 
E 
K TELESCOPING 
{CRANK UP) 
K GUYED (stack-ur) 
K TILT-OVER MODELS 
Easy to install. Low Prices. 
Crank-ups to 100 ft. 


EXCELLENT FOR 
AMATEUR COMMUNICATIONS 


SPECIAL 
Four Section 50 Ft. 
Van Mounted Crank-Up 
Aluma Tower 
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Contact these organizations for information on their programs and publications. In 
most cases, a large S.a.s.e. or a nominal fee is requested to cover the cost of mailinga 


sample bulletin and other literature: 


@ National Radio Club, Box 118, Poquonock, CT 06064. Publishes the DX News 30 
times a year. Also distributes an extensive listing of technical reprints. Specializes in 


broadcast band monitoring. 


@ International Radio Clubs of America, Box 21462, Seattle, WA98111. Publishes 
the DX Monitor 34 times a year, as well as several specialized publications. Devoted 
primarily to DX'ing on the AM broadcast band. 

@ Longwave Club of America, P.O. Box 33188, Granada Hills, CA 93144. 
Publishes The Low Down on a monthly basis. Longwave only. 

@ Newark News Radio Club, P.O. Box 539, Newark, NJ 07101. Publishes the 


NNRC Bulletin. Mediumwave/shortwave. 


© Speedx, P.O. Box E, Elsinore, CA 92330. Publishes Speedx each month. Focus 
is on shortwave broadcast and utility station DX’ing. 

@ Miami Valley DX Association, 4666 Larkhill Lane, Columbus, OH 43229. Issues 
the DX World monthly. A general interest club. 

@ American Shortwave Listener's Club, 16182 Ballard Lane, Huntington Beach, 
CA 92649. General interest, including utility DX'ing. 


In addition to these, the umbrella organization of domestic listeners’ clubs is the 
Association of North America Radio Clubs (ANARC), 557 North Madison Avenue, 
Pasadena, CA 91101. For an s.a.s.e. ANARC will send you information and listings of 


all its accredited member clubs. 


Table ll- Major listener club and organization sampler. 


Four-and-one-half-foot whip at the heart of 
the McKay Dymek DA-100 is directly cou- 
pled to a base-mounted preamplifier for 
high performance over the range of 50 
kHz to 30 MHz. Fed through 50-ohm coaxi- 
al cable from a control module located at 
the operating position, the control box in- 
cludes a combination attenuator/impe- 
dance matching switch used to match re- 
ceiver impedances from 50 to 500 ohms 
or to introduce up to 20dB of signal attenu- 
ation when required. The antenna can be 
installed outdoors in either a horizontal or 
vertical configuration; the weatherproof 
housing can be mounted atopa TV mastor 
placed ona flat surface, such as a balcony 
or window ledge. (Photo courtesy McKay 
Dymek) 


MFJ antenna tuner/preamp allows match- 
ing of the antenna to the receiver andup to 
20 dB preamplification for weak-signal 
work, Usable over the range 1.6 to 30 MHz 
and capable of handling two antennas and 
two receivers, the operator can select tun- 
er-only, tuner with preamp, tuner with 20 
dB preamp, or bypass functions. Unit in- 
cludes an adjustable gain control and has 
both coax and phono jacks. (Photo courte- 
sy MFJ Enterprises) 


of the dipole (which contain a total of 335 
feet of conductor) act like distributed in- 
ductances to enable the Slinky's effec- 
tive electrical length tobe as muchas five 
times the physical length. The antenna is 
made by Teletron Data Corp., Kings Park, 
NY 11754. 

The Partridge Joystick is a British im- 
port first introduced in 1960 by G3CED. 
Separate versions are available for high- 
power amateur and low-power or SWL 
use. The Joystick system consists of 
three main elements: the eight-foot-long 
metal-tubing VFA (variable frequency an- 
tenna) radiator with built-in center load- 
ing coil, the singlewire transmission line, 
and the antenna tuning unit (ATU). The 
Joystick is an omni-directional antenna 
when mounted vertically; it can also be 
mounted horizontally or at the odd angles 
sometimes required for difficult apart- 
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For the amateur whose attention has fo- 
cused on ham-band gear in recent years, 
there is a good deal of sophisticated com- 
munications gear that has been introduc- 
ed to fill military, industrial, and maritime 
needs. A good example of such equipment 
is this McKay Dymek DR 44, a “‘profes- 
sional” receiver covering 50 kHz to 29.7 
MHz continuously. Set features PLL digital 
synthesis, special a.m. envelope detector, 
crystal and mechanical i.f. filters, high lev- 
el r.f. front end, and independent selection 
of reception mode and i.f. filter. The unit al- 
So boasts a double balanced diode ring 
mixer, which is said to provide freedom 
from intermodulation interference and 
overload in strong-signal areas while elimi- 
nating the need for a manually adjusted 
antenna preselector in many installations. 
Note the unusual five-knob ‘‘dial-in"' fre- 
quency selection scheme. (Photo courte- 
sy McKay Dymek) 


ment window or balcony installations. 
For receiving, many DX'ers have report- 
ed good results indoors when the anten- 
na is simply leaned against an exterior 
wall—just be sure to keep the antenna 
away from large objects. Essentially a 
short, loaded singlewire system, the Joy- 
stick depends to a large extent on the 
quality of its ground system, especially 
when used to transmit. The antenna, 
which covers 500 kHz to 30 MHz continu- 
ously, is distributed directly by the manu- 
facturer, Partridge Electronics, Ltd., 
Broadstairs, Kent, CT10 1LD, England 

McKay Dymek manufactures the 
DA100, a small-space unit designed for 
outdoor use, which is directly coupled to 
a preamplifier located indoors near the 
receiver. The antenna (whose auto-style 
whip is only 4% feet tall) is designed to 
provide good performance over the 
range 50 kHz to 30 MHz. It is fed with 
50-ohm coaxial cable routed to a control 
module at the receiving position. Antenna 
polarization can be set horizontally or 
vertically; the watertight housing can be 
mounted on a flat surface, such as a win- 
dow ledge or balcony, or installed atop a 
TV mast. The unit will match receiver in- 
put impedances over the range 50 to 500 
ohms. The control box can introduce up 
to 20 dB of signal attenuation when re- 
quired to reduce intermodulation interfer- 
ence in r.f.-dense urban areas 

For the traveler, the Datong AD-170 
and MFJ Model 1020 indoor active anten- 
nas are attractive. We described the AD- 
170 dipole last time as our “antenna of 
the month” feature, so we won't go into it 


again. The MFJ device is an interesting 
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Antenna of the Month: 
Palomar Engineers Loop Antenna 


Palomar Engineers amplified loop an- 
tenna is of interest to serious |.w., m.w., 
and s.w. hobbyists who find that noise 
and interference are wiping out their lis- 
tening enjoyment. A well-known fact that 
loops pick up less noise than convention- 
al antennas, the difference is especial- 
ly noticeable on the lower frequency 
ranges where vertical antennas are often 
used for DX work. On transmit the vertical 
usually gets out well, but on receive it is 
very susceptible to noise pickup. Thus, in 
a very noisy location the loop is apt to be 
far superior for reception. In addition, the 
loop can be used to null out specific inter- 
fering stations, especially those received 
on groundwave from local sources. 

There are two components to the Palo- 
mar system. (1) The loop amplifier, built 
into a small die-cast aluminum case that 
has asits heart a 20 dB gain FET amplifier 
working over the range 10-5000 kHz, and 
powered by a 9 v.d.c. battery; and (2) the 
loop antenna itself, measuring 8" x 6” 
x 112", a balanced Litz winding with a 
Faraday shield over a ferrite rod. There 
are actually provisions for five or more 
antennas, covering the ranges 10-40 
kHz, 40-150 kHz, 150-550 kHz, 550- 
1600 kHz, and 1600-5000 kHz; the loops 
are variable over an azimuth scale of 
0-360 degrees and an elevation scale of 
+90 degrees, both in 5-degree incre- 


unit designed for easy portability and 
desktop use. It covers the major l.w., 
m.w., and s.w. bands from 300 kHz to 30 
MHZ in five ranges. The unit has its own 
telescopic antenna, but the bipolar solid 
state preamp circuit can perform double 
duty as a preselector for an outside an- 
tenna. 

For the builder, there are a number of 
compact receiving systems described in 


ə 


ments. The loop amplifier serves as the 
mounting base for the antenna. 

After being installed on or near your 
set and connected to it through a short 
length of coax, the unit is operated by 
peaking the loop response using the loop 
tuning control. If there is local interfer- 
ence, the loop is rotated for minimum sig- 
nal and the loop then tilted as necessary 
to produce the best null. Photo courtesy 
Palomar Engineers. 


the popular literature. Perhaps one of the 
best of these is the intriguing 12-inch-long 
homebrew active antenna described by 
Douglas Blakeslee, N1RM, in the June 
1979 issue of Ham Radio Horizons. 
N1RM's broadband antenna covers 160 
through 10 meters, including all the short- 
wave space between. 


(To Be Continued) 


CENTRAL NEW YORK'S MOST COMPLETE HAM DEALER 


é 


YAESU 
ORAKE 
TRT-DRT 


KENWOOD 


ROBOT 
800 


TS830S 


FT707 


Featuring Kenwood, Yaesu, Icom, Drake, Ten-Tec, Swan, Dentron, Alpha, Robot, 
MFJ, Tempo, Astron, KLM, Hy Gain, Mosley, Larsen, Cushcraft, Hustler, Mini 


Products, Bird, Mirage, Vibroplex, 


OUT OF STATE 
CALL TOLL FREE 


800-448-9338 


Bencher, 
Callbook, ARRL, Astatic, Shure. We service everything we sell! 
= Write or call for quote. You Won't Be Disappointed. 
ms We are just a few minutes off the NYS Thruway (I-90) Exit 32 


ONEIDA COUNTY AIRPORT TERMINAL BUILDING 
ORISKANY, NEW YORK 13: 


Info-Tech, Universal Towers, 


Warren - K21XN 
ite Bob - WA2MSH 


CIRCLE 14 ON READER SERVICE CARD 


August,1981 © CQ è 43 


nichhas——— 


DESIGN, CONSTRUCTION, FACT, AND EVEN SOME FICTION 


a monthly feature by 
KARL T. THURBER, JR., W8FX 


Improved Receiver Performance 


M.: current solid-state communica- 
tions receivers are a far cry trom those of- 
fered the listener of 10, 15, or 20 years 
ago. Virtually gone are annoying tube-set 
characteristics such as drift, microphon- 
ics, barn-wide selectivity, sensitivity drop- 
off, and images. The use of solid-state cir- 
cuitry has enabled most of these prob- 
lems to be conquered one way or anoth- 
er, with the result that even lower-priced 
portables are stable enough, for exam- 
ple, to be used to receive 10-meter s.s.b. 
signals and sensitive enough to monitor 
the 13-meter s.w. band. 

Nevertheless, after a short period of 
operation, you will almost certainly find 
some small drawbacks in your set that 
you'll want to compensate for, or you'll 
seek to increase your receiver's flexibility 
by adding an antenna coupler, outboard 
active audio filter, an i.t. converter, or 
other performance-boosting device. | as- 
sume that your radio is basically a good 
one; while some deficiencies can be rec- 
tified by means of add-on accessories, 
others require tearing into the set's in- 
sides to the extent that it's not practicalto 
correct them. Basic flaws such as seri- 
ous mechanical or electrical instability, 
inadequate bandspread, lack of a beat- 
frequency-oscillator (BFO), and the like 
may make adding expensive accessories 
a marginal proposition. 

A particularly useful accessory is the 
receiving antenna tuner. Not really differ- 
ent from a transmitting tuner except for 
lighter-duty components, the device is 
particularly handy to let you match your 
antenna to your receiver for maximum 
signal development and transfer. The 
tuner is a near-must for really effective 
use of randomwire or tuned-feeder an- 
tennas, or for resonating very short an- 
tennas on the lower bands, Most any 
transmitting tuner design can be adapted 
for receiving use, MFJ makes an inexpen- 
sive 1.6 to 30 MHz coupler that includes 
an optional 20 dB preamp/attenuator. 
Several low-cost MFJ units can be used 
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MFJ-1040 receiver preselector is an ex- 
cellent accessory for enhancing per- 
formance of low- to medium-priced com- 
munications receivers, especially port- 
ables. Low-noise MOSFET unit boasts up 
to 20 dB gain over the range 1.8 to 54 
MHz. Circuit improves weak signal re- 
ception, helps reject out-of-band signals, 
and reduces image response. The light- 
weight unit can handle two antennas and 
two receivers, includes an r.f attenuator, 
and can be used with transceivers with 
automatic bypass up to 350 watts input. 
(Photo courtesy MFJ Enterprises) 


for receiving, or you can build your own 
from junkbox parts for next to nothing. 
Adding a low-noise preamp between 
the receiver and antenna can dowonders 
toimprove reception, especially with low- 
er-priced, older sets that may lack pep on 
the higher ranges. Several commercial 
transceiver/receiver preamps are avail- 
able from manufacturers such as Ame- 
co, MFJ, and Palomar Engineers. Typical- 
ly, these units cover about 1.8 to 55 MHz 
in several bands. They can materially im- 
prove weak signal reception, help to re- 
ject strong out-of-band signals, and cut 
down on image response. Some of them 
are also “‘bi-linear."’ That is, they include 
an r.f. sensing device to allow use with 
transceivers as well—the preamp is by- 
passed when transmitting. Some include 
an attenuator to help reduce intermodu- 
lation from strong local signals that might 
otherwise mar reception of weak ones. 
If you want to extend downward the 
frequency range of your existing receiv- 
er, you may want to construct or pur- 
chase a v.l.f./l.f. converter, This is a de- 
vice that up-converts the low, say 10 KHz 
to500 kHz band, toa range or ranges that 


can be detected on an ordinary commun- 
ications receiver and then processed like 
other signals, Probably the best-known 
such converter is made by Palomar Engi- 
neers (though there are others on the 
market); the unit uses a crystal-controlled 
mixer that up-converts the low-band sig- 
nals to 3510-4000 kHz. This process al- 
lows the receiver's basic specifications 
such as selectivity, bandspread, recep- 
tion modes, etc., to be harnessed when 
receiving low-band signals. 

If your problem is that you don't even 
own a communications receiver, an h.f. 
up-converter may be what you need to 
explore the popular m.w. and s.w. bands. 
Clegg made an interesting unit, the 
AB-144 Allbander, which converts your 
present 2-meter multimode transceiver 
(such as the Yaesu FT-221R, KLM 2700, 
Kenwood TS-700SP, etc.) into a continu- 
ous coverage receiver that spans the 
spectrum from 100 kHz to 30 MHz in 
eight tuning ranges. These bands are het- 
erodyned by the unit to the 144-148 MHz 
range. The rationale behind the device is 
that to many hams who are primarily 
ham-band-only users, the purchase of an 
expensive, high-quality, all-wave com- 
munications receiver is of perhaps mar- 
ginal value. | own one of the Clegg up- 
converters and use it nearly every day 
with my TS-700SP for general coverage 
monitoring. It really works! 

Other devices such as active audio fil- 
ters and narrow-response i.t. strip filters 
can go a long way to make listening and 
DXing more enjoyable. But then, this is 
supposed to be an antenna column. 


Questions and Their Answers 


Several months ago we ran a two-col- 
umn review of h.f. vertical antennas. We 
didn’t say much about the protection of 
passersby—particularly children—from 
the possibly dangerous effects of coming 
into contact with a ground-mounted an- 
tenna. The question arises, what are the 
safety hazards associated with someone 
inadvertently touching your antenna 
while you're transmitting? 

It goes almost without saying that any 
antenna (and feedline) should be installed 
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R.f. preselector shown here is non-ampli- 
fied. /ts purpose is to act passively to 
shape the input selectivity curve of the re- 
ceiving system to eliminate undesirable 
signals. Its nine band-select positions 
provide a five-element lowpass filter for O 
to 0.15 MHz, dual-track tuned circuits for 
0.15 to 30 MHz, and a wideband bypass 
position to remove the preselector from 
the antenna circuit when not needed. 
There is some insertion loss with such a 
unit, which may run as high as 7.5 dB on 
some ranges, but this may be offset by 
the advantages of elimination of cross- 
modulation interference and receiver de- 
sensitization when working near high- 
powered transmitters. (Photo courtesy 
McKay Dymek) 


so as to preclude or at least minimize the 
possibility of physical contact. The two 
main concerns relate to (1) r.f. burns to 
one's flesh from touching the antenna 
while transmitting, and (2) electrical 
shock from the antenna caused by its be- 
ing above a.c. or d.c. ground potential. 

While it's a rare case that r.f. energy 
would be present on an antenna to sucha 
degree that contact would be fatal (even 
when running a full gallon), a very seri- 
ous, painful, and penetrating flesh burn 
can occur. In some cases the flesh can 
actually be cooked. This would be an ex- 
tremely unfortunate incident to have oc- 
cur in your backyard, especially when it 
would likely involve small children playing 
in the vicinity of the antenna. It doesn’t 
take much power to do a job on one's 
hand, In my Novice days, | received some 
nasty pin-prick r.f. burns fooling around 
with the tank and antenna circuitry of my 
25-watt 40-meter c.w. rig. 

An even more serious problem is the 
possibility of d.c. or a.c. voltages being 
present on the antenna. Given sufficient- 
ly high voltage and lowered skin or body 
resistance, with the potential for lethal 
currents to flow through one's body, the 
antenna can easily kill. Tube-type pi-net- 
work rigs that use a d.c. blocking capaci- 
tor to connect the tank circuit with the fi- 
nal amplifier tube's plate can cause full 
transmitter h.v. to be placed on the anten- 
na if the capacitor fails. This creates the 
potential for electrocution of anyone 
coming in contact with the antenna. (The 
possibility can be reduced by connecting 
an r.f. choke between the r.t. output term- 
inal “hot lead and ground to short the 


d.c. to ground and blow the transmitter’s 


power supply fuse, should capacitor fail- 
ure occur.) 

A second "hot antenna" hazard oc- 
curs if the antenna is not at a.c. ground 
potential. This is a rare occurrence ina 
well-designed amateur station, since 
care is usually taken to ensure that the 
equipment cases, chassis, accessories, 
coaxial transmission lines, etc., are all 
well grounded. However, in some tempo- 
rary lashups, such as might occur under 
vacation or portable conditions, the same 
care might not be taken. Also, many tube- 
type s.w.l. receivers of the transformer- 
less kind (of which there are still many 
around today) can put the antenna sys- 
tem at a potential of 120 volts (the power- 
line voltage) above ground under certain 
conditions. These could include forcibly 
inserting a polarized plug the wrong way, 
failure of a bypass capacitor in the receiv- 
er, misconnection of the antenna ground 
lead at the set, etc. I'm leary of using this 
kind of receiver with any kind of external 
antenna or ground due to the shock haz- 
ard—one that's present whether the set 
is turned on or not 

So, if you plan to install a ground- 
mounted vertical, consider how you're 
going to protect it. A small fence around 
the antenna may do the trick, or possibly 
your completely fenced-in and locked 
yard would be adequate. Before installing 
the antenna, it's a good idea to make a 
routine check of things such as your 
homeowner's or renter’s liability insur- 
ance coverage and your rental agree- 
ment or lease, as well as local electrical 
and building codes. 


If you might like to try out the radio spec- 
trum below 500 kHz, a special low-band 
converter is required in most instances, 
since the typical communications receiv- 
er does not cover the range, nor does 
most amateur equipment. Palomar Engi- 
neers VLF converter allows coverage of 
the range 10-500 kHz by up-conversion 
for reception on any shortwave receiver 
(or transceiver) covering 3.5 to 4 MHz; 
normal 80-meter signals are blocked by 
the unit during l.f. reception. The convert- 
er shown in the photo has a crystal-con- 
trolled oscillator for frequency stability 
and accuracy, low-noise r.f. amplifier, 
and a double-balanced mixer for freedom 
from strong local signal interference. 
(Photo courtesy Palomar Engineers) 
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Always play it safe when erecting and 
using your antenna system, whether it be 
for s.w.|.'ing, amateur, CB, scanning, TV, 
f.m., or whatever use. Consider the fol- 
lowing guidelines, any one of which may 
save your life: 


Don and use a safety belt when climb- 
ing your beam tower. 

Disconnect the feedline from your 
equipment before working on the 
antenna. 

Never allow anyone to turn your 
equipment on while you're working 
with the antenna and thus highly vul- 
nerable to shock. 

Don't try to install an antenna when 
you're dog-tired. 

Avoid bodily contact with metal sur- 
faces—especially grounded ones— 
when working on the antenna. 

Don't place antennas anywhere near 
power lines and never use a power 
pole for a support. 

Use a wooden, fiberglass, or plastic 
ladder for outdoor work if one is avail- 
able; metal ladders are, of course, 
good conductors of electricity. 

Don't assume power lines are insulat- 
ed; most are not. 

Don't work alone. Use the buddy sys- 
tem, preferably with someone who 
knows first aid for electrical shock. 
Don't erect the antenna on a windy 
day or if the lawn is wet or muddy; 
watch for threatening weather. 

Tie off tall masts with rope and secure 
the free ends to preventa toppling an- 


tenna pole from falling onto power 
lines. 

Once in position, be liberal with your 
use of guy wires and base support. 
This will minimize sway and reduce 
the possibility of the antenna falling 
on your own home or that of your 
neighbor under severe weather con- 
ditions. 

Fence off easy-to-climb towers and 
exposed “hot” vertical antennas to 
prevent accidents involving neigh- 
borhood children. Don't rely on warn- 
ing signs! 

Wire antennas should be strong 
enough to withstand winds twice as 
strong as expected local wind gusts. 
Use no, 12 or 14 for long spans to min- 
imize the possibility of breakage. 
Use three-wire safety grounded a.c. 
connectors in your shack whenever 
possible. 

Bear in mind that lightning surges can 
enter your station via the a.c, lines as 
well as transmission lines. 

Protect all outdoor antenna installa- 
tions against lightning strikes, either 
by disconnecting and grounding the 
feedline when notin use, or by using a 
lightning arrestor specifically design- 
ed for the transmission line in use. 
Don't forget the rotator control box: a 
lightning discharge can enter through 
its control cables. 

If possible, configure your antenna so 
that the entire antenna and its sup- 
porting structure are at d.c. ground 
potential. 


Fig. 1- Playing it safe with antennas. 


DAS ferrite rod antenna is a directional 
a.m. loop with frequency and sensitivity 
controls. The system contains an FET 
two-stage amplifier; the shielded ferrite 
rod can be rotated and tilted to null out 
undesirable signals. The system covers 
the standard BC band from 540 to 1600 
kHz and has an output impedance of 50 
ohms. Especially designed for enhanced 
am./m.w. reception in marginal signal 
areas, the antenna checks in at under 
seven pounds. A desktop unit, the cabinet 
is finished in teakwood and a contrasting 
textured black enamel. (Photo courtesy 
McKay Dymek) 


With open season on antenna con- 
struction close at hand, it's a good time to 
stress safety. The risks are there: electro- 
cution by a power line, falling out of a tree 
or off of a tower or ladder, or losing your 
grip on a slippery roof, Minimize the risks 
by using the buddy system—having a 
friend, the XYL, or a neighbor over to as- 
sist you, if for no other purpose than to 
hold a ladder, rescue you if you get stuck, 
or summon aid if you become injured. As 
is always the case with accident preven- 
tion, exercising a healthy measure of 
common sense goes a long, long way, 

Fig. 1 presents some useful guidelines 
for antenna safety. 


Wrap-up 

That's it for receiving antennas for 
now. We gave the whole subject a broad- 
brush treatment; it's obviously one that's 
yards wide and miles long, too much to 
cover adequately in a column or two. But 
we pointed out many considerations in- 
volved in basic antenna selection, de- 
scribed some tuning aids and receiver 
performance-enhancing accessories, and 
mentioned some new and compact an- 
tennas for urban dwellers, as well as 
some that get high marks for portability. 
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Low noise-figure Palomar Engineers pre- 
amplifier helps pep up receivers that are 
poor performers on the higher amateur 
or shortwave bands; up to 20 dB gain is 
available over the range 1.8 to 54 MHz, or 
160 meters through 6 meters. Designed 
for use with both receivers and transceiv- 
ers, the added r.f. selectivity introduced 
by the unit reduces receiver image re- 
sponse and spurious signal reception as 
well. (Photo courtesy Palomar Engineers) 


In the future, we'll dig deeper to cover 
indoor antennas, antennas for the travel- 
er, and other specialized receiving and 
transmitting antennas that are far remov- 
ed from classic designs. 

Until then, 73, Karl, W8FX 
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poles, for 60-, 41-, 19- and 13-meter 
Bands," Popular Electronics, November 
1968. 

If you're about to get “into” the serious 
aspects of listening—whether it be on 
longwave, mediumwave, shortwave or 
higher—there are a number of books and 
other publications you may want to addto 
your library. Some of these are: 

1. Bennet, Hank, W2PNA. The Com- 
plete Shortwave Listener's Handbook, 
282 pages, 1974, $6.95. 

2. Ferrell, O.P. Confidential Frequen- 
cy List. 104 pages, $6.95. 

3. Jacobs, George, W3ASK, and The- 
odore J. Cohen, N4XX. The Shortwave 


Cost Wire Antennas, 192 pages, 1972, 
$5.95. 

6. Schultz, John, W3EEY. Shortwave 
Listener's Handbook. 146 pages, 1975, 
$5.00. 

7. Turner, Rufus P. The Antenna Con- 
struction Handbook for Ham, CB and 
SWL. 237 pages, $6.45. 

8. Woodruff, Charles. Shortwave Lis- 
tener's Guide. 144 pages, $5.45. 

9, World DX Guide. $8.75. 

10. World Radio-TV Handbook. Publish- 
ed annually by Billboard Publications, 
about 584 pages, $14.95. 

Many of the publications listed above 
can be obtained from the larger amateur 
equipment suppliers. Or, they may be ob- 
tained from specialized mail-order firms 


such as Gilfer Shortwave, Box 239, Park 
Ridge, N.J. 07656, or Ham Radio's Book- 
store, Greenville, N.H. 03048, Some are 
available through CQ's own Book Shop, 
(Prices listed are approximate.) 


Propagation Handbook, $7.50. 

4. Orr, William I., W6SAI, and S.D. 
Cohen, W2LX. Better Shortwave Recep- 
tion. 156 pages, 1976, $4.95. 

5. Orr, William R., W6SAI. Simple Low- 


Want To Work 
More DX? 


It's a sad but true fact of life that those with the higher classes of 
license are in a better position to work more DX because they have 
more frequency allocation. Here at Bash Educational Services, we are 
able to provide you with the most accurate and enjoyable licensing 
manuals in the country today. Over 30,000 hams have upgraded using 
our method and so can you! The Final Exam comes in Novice through 
Extra editions and is the fastest way to upgrade and gain those coveted 
frequencies! The Final Exam is available at over 160 dealers nation- 
wide! Pick up a copy today and get upgraded. Then watch that count of 
DX countries you work climb! 


BASH EDUCATIONAL 
SERVICES, INC. 


P.O. Box 2115 * San Leandro, CA 94577 
(415) 352-5420 
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DESIGN, CONSTRUCTION, FACT, AND EVEN SOME FICTION 


a monthly feature by 
KARL T. THURBER, JR., W8FX 


Antennas For The Scanner Buff 


Scanner topics on the pages of CQ? Yes, 
indeed. Many readers follow the action 
on the public service bands as well as on 
the amateur frequencies that are inter- 
woven with these bands. Many more am- 
ateurs will undoubtedly tune to these in- 
teresting portions of the spectrum with 
the introduction of high performance 
scanners that rival state-of-the-art ham 
gear for sophistication. In this issue 
W8FX begins a two-part look at antennas 
for scanners. You won't be bored! 


I, the past few months we've sidetrack- 
ed slightly to discuss a wider range of an- 
tenna topics than one would expect to 
find in an amateur-radio-oriented maga- 
zine. We have talked about antennas for 
the listener in some detail in recent col- 
umns, and we're going to continue for 
one more month "off the beaten path" 
with a discussion of scanner antennas. 
Our discussions are really not out of 
place, since many of us made our entry 
into ham radio via short-wave listening, 
and many more enter today via its 1981 
rough equivalent—scanner monitoring 

So, if the "purists" wil excuse another 
two months of excursion into the hinter- 
lands, we'll dig into the subject. We will 
talk about what's up there" in scanner 
country, discuss basic monitor receivers 
and scanners, point out specific base sta- 
tion and mobile antenna types, and re- 
flect on the new-breed scanners and the 
antennas that are required to optimize 
their performance. We will also mention 
some special-interest scanner groups 
and publications catering to this special- 
ized kind of hobbyist. 


Scanner Country 


Though a ham for some 25 years, l'm 
nevertheless fascinated by the “thrill” 
that public service band scanning offers. 
| find this to be increasingly so today be- 
cause of the outstanding and surprising 
Capabilities of modern frequency synthe- 
sized, microcomputer-controlled, digital- 


*317 Poplar Drive, Millbrook, AL 36054 
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Several firms publish public service fre- 
quency directories of interest to scanner 
radio enthusiasts. The Bearcat directory, 
the cover of which is shown here, has a 
special format that groups frequency list- 
ings of police, fire, ambulance, public util- 
ities, railroads, and other services by ‘‘lis- 
tening areas." This type of listing elimi- 
nates the "page hunting” common with 
state-wide alphabetical lists because it 
groups all of those services within the lis- 
tening range together. The directory 
shown is published in two editions, one 
covering the Eastern USA and the other 
the Western USA. (Photo courtesy Elec- 
tra Bearcat div. of Masco Corp. of Indiana) 


readout scanning monitors that make lis- 
tening-in almost too much fun to tune out. 

In what I've loosely called the public 
service bands are a number of specializ- 
ed users. These include business/indus- 
trial radio systems; marine and mobile 


mental communication webs; police, fire, 
and municipal radio networks; the 462- 
467 MHz “Citizens Band’’(General Mo- 
bile Radio Service); paging operations; 
taxicabs; air-to-ground communications; 
public weather alerting; and many more. 
Much use is made of the familiar repeater 
system in which you will normally hear 
only the base station; there is also full du- 
plex operation, as well as one- or two-fre- 


quency simplex. Direct simplex commun- 
ication is the rule on some bands such as 
air-to-ground aviation, on which you will 
more than likely hear high-flying aircraft 
rather than base stations, unless you live 
near a transmitter at an airport or an FAA 
communications site. 

The popular scanner bands include six 
ranges. Starting at the lower end of the 
spectrum, they are: 


1. 30-50 MHz This range, popularly 
called the VHF-LO band, is somewhat 
older than the higher v.h.f. and u.h.f. 
ranges. The 30-50 MHz band is primarily 
used when relatively long-range, direct 
communications is required between 
base stations and mobiles. State and 
county police and sheriff's departments 
are major users of the band for reasons 
of extended coverage area. Channel 
spacing is 20 kHz and f.m. is almost uni- 
versally used. There is a slow migration of 
users to the VHF-HI and u.h,f, bands due 
to "skip" interference problems and 
physical antenna size requirements, 
among other reasons. 

2. 118-136 MHz There's a great deal of 
excitement in store for the eavesdropper 
on the aviation band, which sits just atop 
the commercial 88-108 MHz f.m. alloca- 
tion. Almost completely a.m., the band is 
used for air-to-air and air-to-ground com- 
munications of aircraft (commercial, pri- 
vate, and military), air traffic controllers, 
control towers, and others. Only recently 
has the band been added to multiband 
scanners, so it’s important that one use a 
scanner having both f.m. and a.m. de- 
modulation capability if satisfactory re- 
sults are to be had in receiving the 118- 
136 MHz band. 

3. 150-174 MHz The ‘'bread-and-but- 
ter’ range, 150-174 MHz, is popular in 
urban and suburban areas especially and 
includes a wide variety of users. These in- 
clude police and fire departments, rail- 
roads and rail terminals, taxicab fleets, 
government and military agencies, mo- 
bile telephone operations, and many oth- 
ers. Band characteristics are roughly 
comparable to the amateur 2-meter 
band. F.m. is normally employed, and 
channel spacings are typically 15 or 30 
kHz. 


32 @ CQ © October, 1981 


Say You SawltincQ 


4. 450-470 MHz This band is especially 
popular in urban areas where solid but 
short-range coverage is desired. Taxi- 
cabs, mobile telephone systems, and es- 
pecially police departments are rapidly 
expanding here where antenna size 
makes small hand-held units effective. 
F.m. is the standard, and channel spac- 
ing is 25 kHz. 

5. 470-512 MHz Really an extension of 
the 450-470 MHz band, the ‘‘T-Band"’ is 
named for the fact that it overlaps a por- 
tion of the standard u.h.f. television band, 
equivalent to channels 14 through 20. 
The band is used in some large metropoli- 
tan areas where one or two u.h.f. TV 
channels may be dedicated to 2-way 
communications. Many, if not most, of 
the newer scanners include T-Band, and 
if you have TV channels assigned, thus at 
least partially precluding public service 
monitoring in this range, you can never- 
theless punch in the TV stations’ audio 
carriers into your scanner’s memory for 
TV audio monitoring and possibly some 
u.h.f. TV DXing; for example, channel 20 
audio is on 511.75 MHz. F.m. and 25 kHz 
spacing are usually employed. 

6. 806-870 MHz Seen at present on only 
a few of the newest scanning monitors, 
this range is the newest range of interest, 
particularly with respect to hand-held 
units, Like the T-band, this segment sits 
inside the u.h.f. TV range, but at the high 
end. Long-term growth is expected as the 
lower ranges fill up in the metropolitan 
areas. 

Asmart marketing move on the part of 
the scanner manufacturers was to in- 
clude the adjacent ham bands on many 
of their models, especially those on the 
“high end" of their lines. Many of the new 
Bearcat and Regency scanners include 
144-148 MHz and 420-450 MHz cover- 
age (the 2- and %-meter bands) where 
the scanners’ f.m. demodulators take to 
amateur-band signals like duck soup. 
(Note how the scanners’ specs suddenly 
went from 146-148 MHz to 144-148 MHz 
coverage once the new repeater sub- 
band became effective.) I'm not yet 
aware of any standard public service 
scanners that cover the 6- or 1 '%-meter 
bands, but undoubtedly they will appear if 
the market develops sufficiently. 

A point for hams here is that, as police 
and fire departments have long since 
learned, conversations are not private 
between units of the communication sys- 
tem. Just about anyone can listen in, and 
can in practice make any use he desires 
with what he hears, rightly or wrongly. 
Thus, it’s a good idea to watch what one 
says when conversing through the local 
2-meter "machine." A scanner at your lo- 
cal electronics store or discount house 
may be tuned in and drawing a crowd of 
curious passersby! 

What about range? | try to associate 
the key public service ranges with the ad- 
jacent ham bands to get a “fix” on the 
band characteristics that | can expect. In 


Say You Saw Itin CQ 


STEP UP TO TELREX 


Professionally Engineered Antenna Systems 
aN 


“MONARCH” 10, 15, 20 Meter “Tri-Band” 
Model TBSEM/4KWP 


By the only test that means anything ... 
on the Bir comparison ... this array con- 
Rinuies to outperform all competition ... 
and fas for three decades. Here's why 
Se Telex uses a unique trap design 
employing 20 HIQ 7500 V ceramic con- 
ensers per antenna. Telrex uses 3 opti- 
mumespaced, optimum-tuned reflectors 
10 provide maximum gain and true F/B 
MBSR performance. 


ONLY TELREX GIVES YOU ALE 
THESE FEATURES ... 
+ Wind survival is 100 mph. 
“+ 4. KWP power rating rain or sine: 
N + Patented boxed coaxial “Baldi 
+ Heavy-duty steel gusset mounting 
plate and straps. 
- 2" O.D. reinforced aluminum Beam 
+ Large diameter, reinforced, taper 
swaged dural elements for miian 
weight and exceptional strength 
+ Stainless steel electrical hardware, 
* Phone and CW capability all bands! 


ATelrex “Balun” fed “Inverted-Vee” kit is the ideal hi-performance inexpensive and 
Practical to install low-frequency mono or multiple band, 52 ohm antenna system, 


MIVD/2 frequencies $75.95 Post Paid (U.S.) 


‘Special N-type coaxial connectors, 
Solid fod elements (driven thru 
the boom), tinned connecting lugs, 
and s/s electrical hardware provide 
You with peace of mind for many 


Better than optimum full sized Dipole per 
formance m an antenna which can 6) 
within the hour, needing a minimalsuy 
structure. (existing tower, house tfew wte) 
The “inverted-Vee" produces a /owsangle 
“Balanced” Omni-Directional pattern, which 
increases the signal to noise, and signal to 
interferance ratios. Complete simplified 
Instructions are provided. 


NO TUNERS NEEDED! 


If top 2 Meter performance is your require 
ment, the 2MVS814 kit consisting of 2 ea 
phased 2 Meter “Balun” fed precision tuned 
8 element Arrays outperform even quad 
stacked antennas of other makes. 


For technical data and prices on the complete Telrax line phone 
anytime night, day of holiday and leave your call sign - we will 
respond with our latest catalog. 


Communication Antennas Since 1921 


—felr ex LABORATORIES 


P.O. Box 879 - Asbury Park, N.J. 07712 


Phone 201-775-7252 
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CENTRAL NEW YORK’S MOST COMPLETE HAM DEALER 


ICOM 
1C-720 
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ROBOT 
800 


KENWOOD 
TS830S 


@ 


YAESU 


World 


DRAKE 
TR7-DR7 


Featuring Kenwood, Yaesu, Icom, Drake, Ten-Tec, Swan, Dentron, Alpha, Robot, 
MFJ, Tempo, Astron, KLM, Hy Gain, Mosley, Larsen, Cushcraft, Hustler, Mini 


Products, Bird, Mirage, Vibroplex, 


Callbook, ARRL, Astatic, Shure. We service everything we sell! 
Write or call for quote. You Won't Be Disappointed. 


We are just a few minutes off 


OUT OF STATE 
CALL TOLL FREE 


800-448-9338 


ORISKANY 


CIRCLE 14 ON READER SERVICE CARD 


Bencher, Info-Tech, Universal Towers, 


Warren - K21XN 
Bob - WA2MSH 


the NYS Thruway (I-90) Exit 32 


ONEIDA COUNTY AIRPORT TERMINAL BUILDING 


NEW YORK 13424 


general, the analogy holds true. Actual 
range, of course, depends upon a num- 
ber of factors including antenna type and 
gain, location, height, and receiver sensi- 
tivity, not to mention transmitter power 
and antenna characteristics on the other 
end, Typically, with a good monitor setup 
you should be able to hear base stations 
and repeaters 30-75 miles away, but mo- 
biles out to only 5-10 miles, depending on 
the band. Of course, on the 30-50 MHz 
band, especially toward the low end (ad- 
jacent to 10 meters), you may occasion- 
ally hear stations hundreds or even thou- 
sands of miles away, The low end obvi- 
ously takes on many of the characteris- 
tics of 10, and the high end, those of 6 me- 
ters—much to the chagrin of users 
whose only interest is dependable short- 
range communications. 


Legality is an interesting point that 
should be considered. /s scanning legal? 
Basically, on the Federal level, itis. There 
are no restrictions as to what one can lis- 
ten to; the FCC is mainly concerned with 
the regulation of transmitting activities, 
as hams are well aware. ‘Secrecy of 
communications" nevertheless is a con- 
sideration; the law provides that one 
hearing information of the type that a 
scanner can intercept over the air (trans- 
missions not broadcast to the general 
public) may not disclose the information 
to a third party. NOAA weather transmis- 
sions, naturally, are intended for use by 
the public, so obviously the secrecy-of- 
communications rule would not apply in 
this case, nor would it in the case where 
you might hear a MAYDAY froma plane 
or ship, a very real possibility with a 
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**Write for FREE Catalog** 


Columbia Wire Coaxial Cable with 
PL-259 on each end. 

RG-8/U 
100' $19.95 
75' $15.95 
50' $10.95 
20' $ 6.95 

3 $325 
Coaxial Cable With PL-259 on one end 
and Spade Lugs on the other end. 
RG-8/U RG-58/U 
$4.95 20' $2.95 each 

12' $249 each 


1 to 3 cables include $2.00 additional tor 
shipping, plus 35‘ foreach additional cable. 


RG-58/U 
$10.95 12' $ 3.25 
$ 8.95 3 $295 
$695 1.5' $ 255 
$ 3.95 


100' 
75' 
50' 
20' 


20' 


each 


5685 SW 80th. Street Miami 


S COAXIAL CABLE SALE 


POLYETHYLENE DIELECTRIC 
RG213 noncontaminating 95% shield mil spec. .364/t. 
RG11AU 75 ohms 97% shield mil spec aout 
RG62U 93 ohms aot, 
RGBU 80% shield sett 
RGBU 95% shield avitt 
RG55AU (RG223) doubie silver shield 50 ohm. . . -B5"/ft. 
RG58U mil spec 95% shield at. 
LOW LOSS FOAM DIELECTRIC 
RGBX (mini 8) 95% shield 
RGBU 97% shield white jacket 
RG58U 80% shield 
RG58U 95% shield 
RGS5BAU stranded center 80% shield 
RG59/U 100% foil shield TV type rout 
Rotor cable2-18ga6-22ga awn. 
Cable—shipping $2.50 1st 100 ft., $2.00 each add’! 100 ft. 
CONNECTORS 
PL-259 push-on adapter shell. 
PL-259 & SO-239 
Double Male Connector 
PL-258 Double Female Connector 
1ft. patch cord w/RCA type plugs each end 
Reducer UG-175 or 176. 
UHF T (M358) 
UG-255 (PL-259 to BNC). 
Elbow (M359). 
F59A (TV type) 
Connectors—shipping 10% add'l. $1.50 minimum 
FREE CATALOG 
COD add $1.50—FLA. Res. add 4% Sales Tax 
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Most public service and related users 
employ vertical polarization due in no 
small part to the considerable base-to- 
mobile use that characterizes the ser- 
vices. Very high-gain, low angle-of-radia- 
tion antennas are typical. While the an- 
tenna shown here is a Hy-Gain model in- 
tended for amateur 2-meter use, it's 
nevertheless representative of the kind of 
antenna that's favored by public service 
users, The J-pole shown is a vertically po- 
larized, broad-band, stacked 4-element 
model, It can be mounted so as to pro- 
duce an omnidirectional, unidirectional, 
or bidirectional radiation pattern to favor 
the service area intended, Gains up to 9 
dB (referenced against an isotropic 
source) are possible, depending on 
mounting configuration. (Photo courtesy 
Hy-Gain Electronics) 


marine or aviation band scanner. Pend- 
ing court decisions on unauthorized pay- 
TV and direct satellite TV reception could 
change the rules in the long run, however. 

Locally, there can be legal complica- 
tions, Most states don't place restrictions 
on in-home listening to the public-service 
bands, but several have statutes which 
restrict such monitoring while in a motor 
vehicle. If you plan to install a scanner in 
your car, truck, or RV, check out the law 
in your state, county, and municipali- 
ty—especially with the police, whose job 
it is to enforce such laws. And if you've 


got one of the new scanning-type 144 or 
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220 MHz f.m. transceivers (which look a 
great deal like public service scanners), 
carry your amateur license with you. 


The Scanner Radio 


The scanner is a recent phenomenon. 
The earliest sets meant for consumer use 
were police and fire monitor table radios 
designed specifically for folks such as 
volunteer firemen. Most of these sets 
were tunable from 30-50 MHz and/or 
150-174 MHz t.m., and some came in 
108-136 or 118-136 MHz a.m. versions 
tor aircraft monitoring. These tube-type 
radios were generally unsatisfactory by 
present-day standards due to their typi- 
cally low sensitivity, frequency drift, and 
difficulty of resetting to a specific fre- 
quency. 

Later came fixed-tuned monitor re- 
ceivers, which employed crystal control- 
led local oscillator circuits to allow recep- 
tion of desired channels with some de- 
gree of precision, Both single- and multi- 
ple-channel sets were produced, Some 
had both fixed (crystal) control and tun- 
able capability in the same set, similar to 
the early CB radios that allowed crystal- 
controlled transmit with tunable receive 
function. Later-generation fixed-tuned 
sets were of solid-state design and in- 
cluded an r.f. stage, mixer, several if 
amplifiers, and squelch control all built 
around a dual-conversion circuit. These 
receivers, specialized variations of which 


are produced today, are the forerunners 
of the modern scanner radio. 

Scanners, since their introduction 
about 1968, have become almost house- 
hold appliances, particularly with the ad- 
vent of the large-scale mass-media ad- 
vertising campaigns of Bearcat and Re- 
gency. In fact, over 7% of U.S. house- 
holds have one of the more than six mil- 
lion units produced to date. Classic scan- 
ners use crystal control of 4 to 20 chan- 
nels, and can be equipped with the prop- 
er Crystals to receive fire, police, mobile 
telephone, marine, amateur, or other ser- 
vices in the unit's range. The scanner ra- 
pidly searches through each of the prede- 
termined channels at a given rate, often 
selectable by the user; nothing is heard 
until an active channel is located. Then 
the receiver locks onto this channel and 
stays with it until the signal goes off the 
air—or even for a second or two after- 
wards, to prevent missing transmissions 
on the same channel when there is a mo- 
mentary break by having the scanner go 
back to search mode immediately. 

Scanners can be bought for about any 
price. At the low end of the price range, 
single-band, crystal-controlled types with 
4-channel capacity are common. Such 
units may be satisfactory for rural-area 
VHF-LO reception with a limited number 
of channels in use; using this kind of scan- 
ner on the VHF-HI or u.h.f. bands will fast 
run your crystal costs out of sight unless 
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you wish only to monitor a very few dis- 
crete frequencies (thus missing most of 
the "fun”). A pocket-type scanner with 
4-channel capability, particularly if it is of 
the multi-band type, is usually satisfac- 
tory, however. 

More useful are 8-16 channel capaci- 
ty, 2- or 3-band scanners. These units can 
usually be set up to handle a mixture of 
channels on all the bands which the set is 
capable of covering. A crystal-type scan- 
ner canbe adequate if it has a reasonable 
number of channels that can be “‘crystal- 
led up,” although at about $5 a crystal, 
the costs mount steeply as one gets in- 
volved in the hobby. Also, crystals are 
sometimes not interchangeable between 
different manufacturers’ units. Most con- 
temporary scanners operate from house 
current or 12 v.d.c. and include a sepa- 
rate power cable for either type of power 
source. Much like current 2-meter gear, 
most scanners can be slid out of the car 
and moved indoors for fixed-station use 
in a twinkling, but have the additional ad- 
vantage of an internal a.c. supply. 

Many 150-174 MHz scanners, al- 
though they may not advertise 2-meter 
amateur coverage, can be retuned to 
give good performance on the band. Usu- 
ally, peaking up the r.t. and mixer stages 
and insertion of the proper crystal is all 
that is required. 

The programmable scanner is rapidly 
taking over among serious hobbyists, 
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| MODEL | 
SMAAWK | 


AIRCRAFT MONITOR 
0 MODEL AMA-3 
| 


Representative scanner/monitor anten- 
nas are shown by these two Finco de- 
signs. Model SMA-1WK is designed for 
low-, high-, or u.h.f. band use, is vertically 
polarized, and has special mounting 
hardware for apartment window mount- 
ing. The AMA-3 is designed for specializ- 
ed v.h.f. aircraft monitoring in the band 
118-136 MHz; the drooping ground plane 
radials give a good match to coaxial ca- 
ble. (Photo courtesy the Finney Company) 


since it has a number of distinct advan- 
tages over its crystal-controlled cousins 
First, you don't have any crystals to pur- 
chase, as the scanner is ready to go on 
any channel within its operating range as 
itleaves the factory. Second, the scanner 
can be set for signals receivable in your 
area and instantly reprogrammed if you 
move or if you travel to other areas in your 
car. And, you can search for actual sig- 
nals that are in use as opposed to signals 
listed in possibly out-of-date directories, 
reprogramming the scanner to receive 
them on the basis of activity. Most of the 


...at last... 
your shack organized! 


A beautiful piece of furniture — your XYL will love it! 


$16450 S-F RADIO DESK 
Deluxe - Ready to Assemble 
Designed with angled rear shelf for your 


viewing comfort and ease of operation. 


FINISHES: Walnut or Teak Stain. 
Floor Space: 39” Wide by 30” Deep 


Radio equipment 
not included 


Also Available 


Amateur 
Ne t384 KEYSTONE AVENUE * CULVER CITY, CALIF. 90230 


Additional information on Request. 
Checks, Money Orders, BankAmericard 


and Master Charge Accepted. 


F.O.B. Culver City. (In Calif. Add 6% Sales Tax.) 
DEALER INQUIRIES INVITED _ 


Radio Services 
— PHONE (213) 837-4870 
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latest programmables have digital read- 
out of the received frequency, whether in 
scan, manual, or search modes of opera- 
tion. Most also have special track-tuning- 
type r.f. circuitry that allows good perfor- 
mance over an entire frequency band, 
whereas most “‘classic'’ scanners are 
optimized for reception over a narrow 5- 
6 MHz range, with sensitivity and overall 
performance suffering outside this range. 

At the risk of touting a particular manu- 
facturer’s product, it’s easiest to de- 
scribe ‘'the latest" in scanners by picking 
a representative "state-of-the-art" unit 
and running through a few features of in- 
terest. The Bearcat 300 is typical of this 
new kind of scanner. The BC 300, which 
has over 2100 active frequencies stored 
in its non-volatile memory, covers all of 
the bands described earlier, with the ex- 
ception of the 806-870 MHz u.h.f. band. 
Its "service search” feature arranges 
these 2100 stored frequencies into 11 
service categories, in accordance with 
FCC spectrum assignments, for immedi- 
ate access by interest category. For ex- 
ample, one can depress the "HAM" ser- 
vice-search pushbuttom and all of the 
popular 2-meter f.m. channels will be 
scanned, Depressing the "POLICE" but- 
ton causes appropriate channels in eith- 
er or all of the VHF-LO, VHF-HI, and u.h.f 
bands to be scanned (individual bands 
can be locked out if desired), Frequen- 
cies are programmed into the normal 
scan operation by keyboard entry; 50 
channels, arranged in separately select- 
able bands of 10, can be scanned at two 
different rates that are user determined. 
Sweeps of any segment of any band or an 
entire band can also be conducted using 
the search and limit pushbuttons to dis- 
cover unlisted/unknown frequencies. 
Many thousands of discrete frequencies 
can be searched in this manner. 

Other interesting features include an 
automatic counting function that counts 
the number of transmissions on a chan- 
nel (to determine the most active fre- 
quencies), a built-in quartz digital clock, 
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Priority frequency override capability, 
programmable channel lockout and scan 
delay, automatic squelch, hold/resume 
scanning pushbuttons, and direct chan- 
nel access without stepping through all 
50 channels. Sensitivity of the Bearcat 
unit is rated at 0.4 microvolt for 12 dB 
SINAD on the VHF-LO and HI bands, and 
slightly less on u.h.f. Aircraft band (a.m.) 
sensitivity is rated at 1.0 microvolt for 10 
dB SINAD at 60% modulation. As is the 
case with most present-day scanners, a 
single antenna input jack is used; there 
are no provisions for separate antenna in- 
puts for each band, though of course a 
multi-band antenna can (and should) be 
used for best performance on the seven 
bands the set covers, or an external com- 
biner or switching device can be used if 
separate antennas are employed. 
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8 FOOT DIA. DISH 


AS-554/TRC ANTENNA 
8° diameter dish with aluminum 
‘mesh paraboloid surface designed 
for 1700-2400 Mhz with 30 db 
gain. Vertical or horizontal polar- 
ization; 4.5° bandwidth, 20 db 


mounting yoke and, feedhorn. 
600 Ibs sh wt. Used: $525.00 
LAVOIE LA-18 

SPECTRUM ANALYZER 
for 10 Mhz to 16 Ghz: 5” CAT display. Deflection 
square law, linear, or log. Resolution 500 Khz 

5 Mhz below 50 Mhz; 500 Khz - 25 Mhz above 
50 Mhz. 25¥4x19%exi8¥2", 150 lbs sh. Used 
reparable: $375.00 Manual, partial repro, $10.00 
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Knock out 
those 
unwanted 
signals! 


aats 


varifilterm $119.95 
Sugg. Price 


The Kantronics audio filters 
give you the precision and 
versatility to knock out those 
unwanted signals for good, 
solid copy. 

The Varifilter, single audio 
filter, and the Signal En- 
forcer, dual audio filter, give 
you greater capabilities by 
allowing you to choose not 
only the frequency you want 
to filter (from less than 100 
Hz to over 3000 Hz) but the 
bandwidth as well (from less 
than 30 Hz to over 1000 Hz). 

Both the Varifilter and 
Signal Enforcer offer peak 
and notch capabilities to al- 
low you to either reduce sig- 
nals on all but a selected fre- 
quency (peaking) or to eli- 
minate signals on a selected 
frequency where interfer- 
ence is present (notching). 

The high-quality workman- 
ship of these filters makes it 
possible for the bandwidth 
to remain constant, once set, 
regardiess of changes in 
frequency. 

“Tuning eye” indicators 
make tuning fast and easy 
and a built in 115 Vac/230 
Vac power supply gets you 
started right away. A full- 
year limited warranty backs 
up every unit. 

Call or visit your Author- 
ized Kantronics Dealer for 
more information on the 
high-quality, versatile Kan- 
tronics Varifilter or Signal 
Enforcer. Allow 3 to 6 weeks for 
delivery from factory. 


Signal Enforcer*™ $169.95 


Sugg. Price 


Ke Kantronics 


(913) 842-7745 
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Larsen omnidirectional fixed base anten- 
na, shown here, is intended for transmit- 
ting applications over the range 136 to 
230 MHz, but can easily be used with sin- 
gle-band scanners. The antenna, which 
provides a stated 3.6 dB gain over stan- 
dard %-wavelength ground plane anten- 
nas, features electrical grounding for 
safety and reduction of static build-up. An 
adjustment chart is provided to make the 
three adjustments required to optimize 
performance on any frequency within the 
desired range. (Photo courtesy Larsen 
Electronics, Inc.) 


Reader Feedback 


In the October and November 1980 is- 
sues we featured h.f. vertical antennas of 
various descriptions, including popular 
trap and non-trap multi-band designs. 
One type we did not mention specifically 
was the Butternut HF 5V-Ill, a trapless 
vertical antenna that covers 80 through 
10 meters automatically. Reader Fred 
Bonavita, W5QJM, pointed out our lack of 
coverage of this very unusual antenna. 
Fred wrote usa lengthy letter pointing out 
the advantages of the Butternut antenna 
(he is a well-satisfied owner/user) and the 
unique feature that it uses no traps. He 
highlights the fact that the typical trap 
vertical functions for its whole length only 
on the lowest band for which itwas made. 
Thus, by his reasoning, if you plunk down 
$100 for an 80-10 trap vertical, only on 
80 meters do you get full use of all that 
you paid for; on 40 you get a lesser 
amount; on 20, even less; and so on, all 
the way down to 10 meters where less 
than half of what you paid for is working 
for you, Fred points out that by means of a 
system of easily tuned, slide-adjusted 
loading coils (not traps) and a practically 
lossless linear decoupling stub for 15 me- 
ters only, the entire 26-foot radiator is ac- 
tive on 80/75, 40, 20, and 10 meters, and 
a full physical quarter-wavelength reso- 
nance on 15 is achieved. This design con- 
tributes to greater bandwidth relative to 
trapped antennas. A low s.w.r. is achiev- 
ed across all bands (typically 1.5:1 or bet- 


ter), although the operating range is 
somewhat restricted on 80/75. The inter- 
esting 12-pound antenna is shunt-fed 
with 50-ohm coax at the base andis at DC 
ground potential. 


Wrap-up 


This month we became so involved in 
the why's and wherefores of scanners 
and scanning that only in the accompany- 
ing photos and captions did we get 
around to the antenna side of things— 
where we're "supposed to be at." To 
treat the antennas properly, however, it 
was necessary to set the stage with some 
background on the scanner spectrum 
and the state of the art; this we did. Next 
month we expect to cover the details of 
both basic and advanced scanner moni- 
tor antennas. As we'll see, there's a good 
bit of crossfeed possible between what 
works well on the public service ranges 
and what works well on the familiar ham 
bands that lie side-by-side in the same 
portions of the spectrum, See you then. 

73, Karl, W8FX 
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Last month CQ columnist W8FX discuss- 
ed the popular scanner bands, describ- 
ing ‘what's up there," and covering ba- 
sic and advanced v.h.f./u.h.f. monitor ra- 
dios. This month he has some specific 
suggestions as to antenna selection and 
installation. 


List month we branched out from our 
usual antenna theme to delve into some 
basics on scanners and the bands they 
cover. This was done for a purpose: to set 
the stage for a discussion of specific an- 
tennas suitable for the scanner buff. In 
this month's column we will survey the 
antennas that may be used for scanner 
monitoring. We will touch on indoor and 
base station antennas. 


The 21-inch Whip 


Aside from your receiver itself, the an- 
tenna system is the most important ingre- 
dient in an effective monitor setup, The 
best receiver is practically worthless un- 
less It is given the opportunity to capture 
the signals that interest you. 

Unfortunately, as most scanners come 
from the factory, they are equipped with a 
bare-bones telescoping whip that, recep- 
tion-wise, is about equivalent to the famil- 
iar TV "rabbit ears." The short whip will 
likely be good enough for strong-signal, 
metropolitan-area listening, but it will 
leave much to be desired in fringe or 
near-fringe areas, The limitations of this 
kind of antenna become readily apparent 
if reception of distant stations is attempt- 
ed or if the scanner is located inside a 
steel-frame building. In such cases, you 
will likely be able to hear only strong local 
base stations and repeaters; reception of 
mobiles will be difficult or very limited. 

Low-band (30-50 MHz) results will be 
especially poor since the typical 21-inch 
whip is extremely short relative to the us- 
ual quarter-wave antenna, and the 
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DESIGN, CONSTRUCTION, FACT, AND EVEN SOME FICTION 


Interesting scanner beam pioneered by 
Bob Grove, WA4PYQ, is shown here. De- 
signed primarily for wide-band 108-512 
MHz scanner coverage, gain over a ref- 
erence dipole approaches 8 dB at sever- 
al points, average v.s.w.r, is 1.92:1, and 
front-to-back ratio is 15 dB. A log-periodic 
type, it has a 250-300 ohm feedpoint im- 
pedance, which can be fed with standard 
low-loss coax using a standard TV-type 
balun transformer. Though designed pri- 
marily for monitor applications, the an- 
tenna also works on the 144, 220, and 
432 MHz bands. (Photo courtesy Grove 
Enterprises, Inc.) 


ground plane formed by the set will be es- 
pecially ineffective. A 6-foot length of 
hookup wire will probably do a much bet- 
ter job on the v.h.f.-lo range. It’s possible 
to improve v.h.f.-hi performance by care- 
fully adjusting the whip length to achieve 
full quarter-wave resonance at the pri- 
mary frequency of interest, however. 

If one wishes to stick with an indoor an- 
tenna—often all that can be used under 
apartment- and condominium-style living 
conditions—better results can be obtain- 
ed using a much longer adjustable whip, 
which may allow some compensating 
“gain.” Radio Shack (among others) sells 
indoor scanner monitor antennas that 
are a notch above the simple telescoping 
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whips usually furnished with scanners. 
For example, they sell one center-loaded 
v.h.f.lo duo-band model that extends 
from 16-40 inches, and a combination 
v.h.f./u.h.f. triband model that is some- 
what shorter. 

Another possibility for improved indoor 
reception is to use one of the gain-type 
telescoping whips designed for use with 
2-meter handi-talkies, One particularly 
good unit is the VoCom %-wave collapsi- 
ble 2-meter gain antenna (available from 
VoCom Products Corp., 65 E. Palatine 
Rd., Suite 111, Prospect Heights, IL 
60070). This is a 10-section adjustable 
whip that can be extended up to 47 
inches (% wavelength on 2 meters); a 
combination base spring coil matching 
network terminate in a BNC-type connec- 
tor. Although intended for 2-meter work, 
the antenna can be resonated at any fre- 
quency from about 143 MHz to 450 MHz 
by adjusting the length of the whip in ac- 


Representative r.f. “splitter” for mobile 
applications allows scanner having sepa- 
rate v.h.f. and u.h.f. inputs as wellas sta 
dard auto radio to be fed with a single ai 


tenna. (Photo courtesy Hustler, Inc.) 
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The AEA IsoPole. (Photo courtesy Ad- 
vanced Electronic Applications, Inc.) 


Interesting vertical antenna design for 
the 2- and 1%-meter bands is the AEA 
lsoPole, shown here. The antenna shown 
features a %-wave radiator and dual de- 
coupling sleeves. According to the manu- 
facturer, the unusual design allows re- 
duction or elimination of r.f. currents in- 
duced onto the antenna support struc- 
ture and coaxial feedline shield and al- 
lows realization of a true 6 dB gain overa 
typical “%-wave groundplane antenna. 
The antenna, a sketch of which is shown 
here, features extremely wide bandwidth 
(less than 2:1 s.w.r. over the 2-meter 
band), a beam pattern independent of 
feedline length, and power handling cap- 
ability up to the legal power limit. The 
5-pound antenna is about 125 inches long 
and mounts on a standard TV-type mast 
(not supplied by the manufacturer). 

The author has had an IsoPole in the 
air at his QTH for about a year and has 
found it to be a very good performer, par- 
ticularly from an operating bandwidth 
standpoint. The antenna works quite well 


{ Antenna Of The Month: AEA IsoPole And IsoPole Jr. 
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Sketch reproduced from the booklet 

“Facts About Proper VHF Vertical Anten- 

na Design," copyright 1979 by Advanced 
Electronic Applications, Inc. 


with the author's Bearcat BC-300 scan- 
ner for general purpose monitoring. 

A new version of the IsoPole shown in 
the photo is the Isopole Jr. which is an 
end-fed half-wave dipole with a single de- 
coupling sleeve. The antenna, which is 
about 64 inches long when tuned to 146 
MHz, has about 3 dB less gain than the 


Radiation patterns of AEA IsoPole™ com- 
pared to that of non-decoupled twin-% 
antenna. 


The AEA IsoPole Jr. (Photo courtesy Ad- 
vanced Electronic Applications, Inc.) 


larger IsoPole, but has a broader beam 
width and operating bandwidth (about 10 
MHz when centered on 146 MHz). Since 
the antenna is fed at a low current point, 
one decoupling cone is sufficient to pro- 
vide decoupling to coax. The impedance 
matching network is factory tuned and 
weather sealed. The antenna, designed 
especially for emergency or portable op- 
eration, has a base impedance of 50 
ohms, According to company president 
Mr. C. Mike Lamb, the IsoPoles should 
give a good account of themselves for 
scanner monitoring purposes over the 
range 110-174 MHz. This is especially 
true of the larger IsoPole, since the two 
% wavelength phased elements are al- 
ways in phase regardless of frequency. 
The IsoPole Jr. shown here is also avail- 
able in a 220 MHz (1 %-meter) version 


diameter cables such as RG-8 or RG-11 
(or cables like the new ‘‘large-diameter- 
equivalent'’ RG-8X) should be used, 
Splices should be avoided. 

A splitter can be used to connect a 
multiband antenna to a monitor receiver 
that has two antenna jacks (one for v.h.f 
and one for u.h.f.). However, most scan- 
ners have a single input jack for all three 
bands, so that if separate v.h.f.-lo, 
v.h.f.-hi, and u.h.f. antennas are used, a 
coaxial switch or combiner must be used. 
Since almost all scanner manufacturers 
long ago standardized on the automotive- 
type “Motorola” connector, it may be 


necessary to use PL-259-to-auto radio 
(Motorola) type adapters in order to 
employ a standard coaxial switch for 
scanner antenna switching. Using the 
switch will probably result in less signal 
loss than the splitter/combiner, though if 
the scanner is of the kind that can inter- 
mix the various bands as it searches for 
signals (most are), the switch would be 
unsuitable since only one band's antenna 
would be available at a time. 

If more than one monitor receiver is to 
be fed by a single antenna, one possibility 
for simultaneously feeding the two sets 
lies in using HamTronics’ P13 v.h.f. re- 


ceiver multicoupler. The kit sells for 
about $19 and provides about 15 dB gain 
in each of the two output channels. If de- 
sired, outputs can be on different por- 
tions of a band with some reduction in 
gain. For example, the unit can drive a 
2-meter receiver and a high-band moni- 
tor. A lo” model covers 20-88 MHz and 
a “hi” covers 88-230 MHz. Write the 
manufacturer at 65 Moul Rd., Hilton, NY 
14468 for more information. 

Next month we'll discuss mobile an- 
tennas and special clubs and publica- 
tions that serve the scanner enthusiast 

Until then, 73, Karl, W8FX 
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cordance with a special calibration chart 
available from the manufacturer upon re- 


quest. In order to use this kind of antenna 
with scanners (which almost always use 
a Motorola-type connector), one must fa- 
bricate or purchase a BNC-to-Motorola 
adapter. However, the results for high- 
band v.h.f. monitoring are well worth the 
effort, especially when the antenna re- 
placed is a relatively inefficient “rubber 
duck" on a pocket portable scanner. 
For the apartment dweller, reception 
maybe considerably improved by home- 
brewing a vertical half-wave dipole made 
of fine wire, taped to a window, and fed 
with a short length of low-loss coax. If a 
window-mounted antenna is a possibility, 
Finco’s MA-1WK represents a good 
choice for triband monitoring. The anten- 
na, essentially a vertical dipole, comes 
with a window frame mounting bar that 
can be installed in a window up to 42 
inches wide. An aluminum stand-off brack- 
et positions the antenna well clear of the 
building for improved reception over in- 
door antennas. A homemade ‘J’ anten- 
na, as described in fig. 1, offers an addi- 
tional—and inexpensive—possibility. 


Base Station Antennas 


An outdoor antenna will dramatically 
improve reception range as well as the 
quality of reception. Since almost all 
monitor-band transmissions are vertical- 
ly polarized, the basic scanner antenna 
takes the form of a single- or multi-band 
ground plane, although beams and other 
specialized antennas, such as the dis- 
cone, are often used.* 

Actual antenna choice depends upon 
a number of considerations including the 
band to be covered—v.h.f.-lo, v.h.f.-hi, 
and u.h.t.-t, or a combination of these— 
as well as the cost and complexity that 
one is willing to entertain. For general 
monitor purposes, an all-purpose vertical 
dipole may provide satisfactory recep- 
tion of the entire 25-175 MHz spectrum. 
A good example is Avanti's ''Ramrod" 
AV-160, a unity-gain dipole that can be ad- 
justed to half-wavelength resonance any- 
where within this range for reception of 
low or high band, TV/f.m., aircraft, ma- 
rine, business, or amateur signals. The 
antenna can also be used in a nonreso- 
nant mode for general v.h.f. coverage, 
and it can be hung horizontally as well. 

Bear in mind that a simple, quarter- 
wave ground plane will have a slightly 
“negative” gain with respect to a half- 
wave dipole. On the other hand, a 16-foot 
v.h.f-hi collinear may provide 4.5 dB 
gain, while a 13-foot u.h.f. collinear will 
yield up to 7.5 dB gain. In particularly diffi- 
cult areas, or if reception of a specific dis- 
tant v.b.f. or u.h.f. station is desired, it 
may be useful to install a Yagi beam; us- 
ing a TV antenna rotator will add a good 
deal of versatility. For most applications, 
v.h.f.-lo beam dimensions are a bit large 
for all but the most serious scanner buff, 


fed Shaded portion of twinlead is cut away 


30022 TV twinlead 
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A 
i 502 coax to monitor receiver (any length) 


The “J,” shown here, has been in and 
out of popularity since the 1930s as an in- 
expensive and easily constructed reso- 
nant antenna for v.h.f. and u.h.t. use. The 
antenna, which is made from a short 
length of 300-ohm twinlead and fed 
through a section of 50-ohm coaxial 
cable, includes a built-in quarter-wave 
matching section for good feedline 
match and low s.w.r. The antenna can be 
hung from a ceiling, installed in the attic, 
or taped to a window for performance 
that should markedly outdistance that of 
the short whip furnished with most scan- 
ners, For best results, of course, an out- 

door antenna can't be beat. 


1- The "J"—a quick and easy 
monitor antenna. 


Fig. 


but reduced high-band v.h.f. and u.h.f, di- 
mensions make multi-element arrays not 
unreasonable for gains of 10 dB or more. 
Installing a gain-type antenna can be 
quite rewarding; an antenna sporting 6 
dB gain will double the signal strength at 
the receiver's antenna terminals, while a 
10 dB gain antenna will increase strength 
by a factor of 10:1. 

It's possible to cut down commercial 
TV and f.m. antennas for monitor use, as 
long as the antenna is mounted vertically, 
But an interesting, designed-for-applica- 
tion scanner beam has been developed 
by Bob Grove, WA4PYQ, which he sells 
through his firm, Grove Enterprises, Inc., 
Route 1, Box 156, Brasstown, NC 28902. 
The seven-element array, which is of the 
log periodic type for unusually broadband 
reception over the entire 108-512 MHz 
range, features gain over a dipole of 8dB 
at several points and an average s.w.r. of 
under 2:1. Front-to-back ratio is 15 dB, 
useful in suppressing co-channel inter- 
ference. Although its basic design results 
in a 250-300 ohm feedpoint, a standard 
TV-type balun transformer allows use 
with ordinary low-impedance, low-loss 
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coax. The antenna also works on the am- 


ateur 144, 220, and 432 MHz bands. 
Many of the latest scanners cover an 
extremely wide frequency range, placing 
a heavy demand on the antenna to ade- 
quately cover all the bands included in 
the scanner's capabilities. As a result, 
one little-known antenna that is receiving 
renewed attention is the discone, its 
name being derived from a solid-sided 
cone that is surmounted by, and insulat- 
ed from, a disc, The discone, which can 
match most of the new scanners’ cover- 
age on a “‘megahertz-for-megahertz"’ ba- 
sis, allows excellent coverage of almost 
the entire v.h.f. and u.h.f. monitor ranges 
with a single, efficient antenna involving 
no feedline switching or matching de- 
vices whatsoever. The antenna consists 
of a cone, which serves as a ground 
plane or decoupling sleeve for the coaxial 
feedline, capped by an element that is 
connected to the center connector. Its 
pattern is omnidirectional, similar to that 
of the ground plane. There's essentially 
no fixed upper reception limit, so the an- 
tenna can be used even in the 800 MHz 
range. However, there is a low-frequency 
cutoff, the point below which the antenna 
rapidly loses its effectiveness. This point 
occurs when the base and side dimen- 
sions of the cone are less than one-quar- 
ter wavelength, and the disc diameter 
less than about two-thirds wavelength. 


Sophisticated state-of-the-art scanner by 
Regency, the K500 shown here, has 597 
channel reception capability, comprising 
551 preprogrammed channels (ROM) 
and 40 RAM. Featuring synthesized fre- 
quency selection and LED digital readout 
in search and scan modes, the unit cov- 
ers 35-50, 144-174, and 440-512 MHz. 
Other unusual features of interest to the 
serious scanner buff include "service 
search" capability, priority channel acti- 
vation, weather alert, digital count for 
number of activated RAM channels, self- 
contained clock, etc. Multiband, single- 
feedline antennas are particularly suited 
to wide-range scanners. (Photo courtesy 
Regency Electronics, Inc.) 


"Antenna Columns on h.f. verticals, 
which appeared in September through 
November 1980 CQ, offer some solid in- 
formation on vertical antenna theory and 
information. Much of the h.f-oriented 
material applies to v.h.f. and u.h.f. 
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For considerations of size, most dis- 
cones are designed with a lower cutoff 
limit of 30-40 MHz. For the scanner en- 
thusiast, several companies make these 
useful antennas. One of the long-time fa- 
vorites is Hustler's inexpensive Model 
DCX, which is designed for general-pur- 
pose reception in the 40-700 MHz range 
(though it should also work at slightly 
lower and higher frequencies). 

Another unique and highly compatible 
commercial base station antenna is 
Avanti's "Astro-Scan” AV-801, a 10-foot 
triband antenna that covers the major 
scanner ranges of 25-50, 140-174, and 
450-512 MHz. This unusual antenna, ac- 
tually three separate antennas rolled into 
one, was reviewed in the November- 
December issue of Science & Electron- 
ics, and repeated in the 1981 edition of 
the Communications World handbook. As 


reported, the antenna seemed to do an 
excellent job, as advertised, on all the 
monitor bands. It also worked well on the 
6-meter amateur band and the 27 MHz 
CB range, where s.w.r. was found to be 
surprisingly low. The antenna's design 
places the entire frame at DC ground po- 
tential for static dissipation and lightning 
protection. 

Regardless of the type of antenna se- 
lected, it should be installed as high as 
possible. A “height gain” factor comes 
into play on the v.h.f. and u.h.f. bands 
which will dramatically increase recep- 
tion range as height is raised, particularly 
in hilly or mountainous country. The an- 
tenna should be mounted free and clear 
of all obstructions such as wiring, metal- 
lic objects, trees, telephone lines, andthe 
like. 

Because scanner antennas are light- 


Want To Work 
More DX? 


It's a sad but true fact of life that those with the higher classes of 
license are in a better position to work more DX because they have 
more frequency allocation, Here at Bash Educational Services, we are 
able to provide you with the most accurate and enjoyable licensing 


manuals in the country today. Over 30,000 hams have upgraded using 
‘our method and so can you! The Final Exam comes in Novice through 
Extra editions anc is the fastest way to upgrade and gain those coveted 
frequencies! The Final Exam is available at over 160 dealers nation- 

wide! Pick up a copy today and get upgraded. Then watch that count of 


DX countries you work climb! 


BASH EDUCATIONAL 
SERVICES, INC. 


P.O. Box 2115 © San Leandro, CA 94577 e (415) 352-5420 
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Avanti Astro Scan AV-801 
isa tri-band scanner mon- 
itor antenna with an unus- 
ual configuration. Design- 
ed to work into a single 
feedline, the antenna cov- 
ers the 25-50, 140-174, 
and 450-512 MHz public 
service bands as well as 
the 2-meter amateur 


band. Several active ele- 
ments make up the anten- 
na—a co-inductive %- 
wave “astro plane” for 
the lower band, with a 4.4 


dBi gain claimed by the 
manufacturer; a half- 
wave dipole for the mid- 
band, with a 2.1 dBi gain; 
and a 1 %-wave collinear 
on the high (u.h.f,) band, 
S.w.r., which is not a criti- 
cal specification for scan- 
ner antennas, is under 
1.5:1. The antenna is 10’ 
2" long and weighs 2.25 
Ibs; it works into 50-52 
ohm coaxial cable. (Photo 
courtesy Avanti Research 
and Development, Inc.) 


weight and of reasonable dimensions 
when compared with their lower-frequen- 
cy counterparts, it’s usually not much 
more difficult to install them than it is to 
erect a TV antenna. In most instances, a 
single section of steel or aluminum TV 
mast is good enough for rooftop or chim- 
ney mounting; a short tripod tower can 
also be used. It's also possible to mount 
the scanner antenna on the same tower 
or mast as a TV antenna, in which case 
the scanner antenna is installed above 
the TV antenna. There will be some inter- 
action and mutual pickup of interference 
between the two receivers, But this 
should be minimal since the TV antenna 
is horizontally polarized while the scan- 
ner antenna is vertically polarized, and at 
least the scanner antenna is fed with 
shielded (coaxial) cable. Of course, since 
monitor antennas are omnidirectional, 
they require no aiming, unless a beam is 
used. 

Particularly on the higher v.h.f. and 
u.h.f. ranges, the choice of coaxial cable 
is almost as important as the antenna it- 
self. Losses in the transmission line, 
which can be substantial at these fre- 
quencies, can more than offset any gain 
provided by the antenna. For example, if 
antenna gain is 5.5 dB and the total cable 
loss is 4.5 dB, the net antenna gain is but 
1 dB; roughly, each dB of cable loss will 
reduce signal levels by about 10% 

Thus it pays to buy a good grade of co- 
axial cable—certainly not cable of theCB 
type, which is notorious for its “thin” 
braid shielding and high-loss dielectric. 
Small-diameter, styrofoam insulated 
RG-58 and RG-59 communications-type 
cables, or RG-6 cable TV coax, should be 
good for runs of about 100 feet or so on 
v.h.f. For longer runs, and at u.h.f., large- 
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DESIGN, CONSTRUCTION, FACT, AND EVEN SOME FICTION 


a monthly feature by 
KARL T. THURBER, JR., W8FX 


More Information For Scanner Buffs 


This month we pick up our discussion of 
scanner equipment with some thought on 
mobile scanner antennas. Scanners and 
s.w.l. topics have become very popular 
among non-amateurs and amateurs 
alike. It seems that we all like to listen in 
and eavesdrop on what's going on. 


Mobile Scanner Antennas 


The same considerations hold true for 
selecting and installing a mobile antenna 
as apply to the base station antenna. An 
important question is, shall | use an exist- 
ing a.m./f.m, antenna, or install a special 
monitor antenna? 

The separate monitor antenna will 
work best in almost all cases, particularly 
if a “standard” am/fm. antenna is 
used—that is, one with no special provi- 
sions for simultaneous use as a monitor 
antenna. For close-range, strong signal 
reception, use of the car’s existing a.m./ 
f.m. antenna will probably be satisfactory 
if it is of the kind whose radiating element 
is not grounded, and if a special signal 
splitter is used to electronically feed the 
separate receivers and minimize interac- 
tion between their antenna circuitry, or if 
a BC/monitor coax switch is used. Bear in 
mind that automotive antennas are often 
fed with special coax that may not be suit- 
able for v.h.{./u.h.f. work, and that may re- 
sult in high signal attenuation. It's worth- 
while, too, to play with the antenna’s 
length, if it's adjustable. For v.h.t.-lo re- 
ception, the whip should be extended to 
full length, whereas for high-band recep- 
tion, the whip is telescoped down to 
about 18 inches or so. A v.h.1./u.h.t. an- 
tenna cut for an adjacent amateur band 
will usually give a good account of itself. 

A simple quarter-wave 18-inch whip 
can be used for mobile v.h.f.-hi monitor- 
ing, while a small 6-inch whip should do 
the trick for u.h.f. reception. A 49-inch 
¥-wavelength v.h.f.-hi antenna will pro- 
vide about 3 dB of signal gain; much 
higher gains are possible on the u.h.t. 
bands using collinear and other complex 
designs. 
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Designed primarily for amateur 2- and 
1'%-meter operation, the AEA Isopole 
can be used to good effect as a scanner 
monitor antenna. Two-meter unit shown 
works as a monitor antenna from about 
110-174 MHz, since the 5/8-wave de- 
coupling sections are in-phase at all fre- 
quencies. A smaller antenna, which uses 
but a single decoupling cone, and is 
known as the Isopole Jr., can also be 
used as a general-purpose v.h.f. monitor. 


There are a number of possible mount- 
ing locations. The best spot is the one 
that’s as high as possible, which is the 
center of the vehicle's top. This location 
also provides the best ground plane for 
omnidirectional reception. Two other 
good locations, from an effectiveness 
standpoint, are the trunk lip and fender 
cowl, although the latter may expose the 
antenna to undue ignition noise. Bumper 
mounting is least preferred, due to the 
distorted ground plane configuration and 
low height. Permanent-type or magnetic 
mounting are best, while gutter clip and 
other temporary lash-ups are inefficient 
and should be avoided. 

From a practical standpoint, probably 


the most desirable all-around mobile an- 
tenna for the multiband scanner is the 
combination v.h.f.lofhi/u.h.f, triband 
whip mounted on the car's trunk lid. A 
number of manufacturers, including Ra- 
dio Shack and Antenna Specialists, make 
a variety of such antennas in trunk-lip and 
magnetic-mount models. 

In most instances, the scanner is in- 
Stalled in the car in the same fashion and 
at the same place as it would be in any 
other rig—under the dash or on the trans- 
mission hump. Normally, the coax feed- 
ing the antenna (typically about 17 feet of 
RG-58/U) as furnished by the manufac- 
turer has a very small and acceptable 
loss—typically under 1 dB on the v.h.f.-lo 
band, 1 dB on v.h.f.-hi, and about 3 dB on 
u.h.f. bands. These losses are normally 
not sufficient to worry about in a receiv- 
ing installation. 

The multiband antenna can be con- 
nected to the single antenna jack which 
most scanners now use. If separate 
(dual) antenna jacks are provided on the 
scanner, a special antenna combiner 
may be used to properly split and route 
the signals from the single antenna. Alter- 
nately, if separate v.h.f and u.h.f. monitor 
antennas are used, a combiner may be 
used to accept the signals from the sepa- 
rate antennas and electronically com- 
bine them into a single scanner input, as 
in base station installations. 

Although almost all public service 
monitoring uses f.m., with its inherent 
noise-free reception, ignition noise may 
still present a problem, particularly on the 
v.h.t.-lo band (30-50 MHz), and less so on 
the higher ranges. Noise may be particu- 
larly troublesome with forward-cow! 
monitor antennas, or if the standard cowl- 
mounted a.m./f.m. antenna is used for 
monitoring. A noise suppression kit may 
be required—one designed specifically 
for v.h.f. mobile use, since suppressors 
designed for the a.m. broadcast band are 
not normally effective at v.h.f. 

Afinal point: Be sure tocheck with your 
local authorities before installing a scan- 
ner rig in your vehicle. Many states and 
municipal jurisdictions have laws or ordi- 
nances prohibiting the use of a mobile re- 


ceiver that can receive police calls. Al- 
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Radio Shack multiband scanner antenna 
is a simple design that enables 3-band 
(v.h.t-lo, v.bt-hi, and u.h.f.) reception 


with a single antenna. Unit consists of 

three separate whips optimized for re- 

ception on each of the 3 bands and 3 
radials. (Photo courtesy Radio Shack) 


Hustler ‘'Discone’' Model DCX antenna 
is designed for extremely wideband re- 
ception over the range 40-700 MHz. 
Thus, a single antenna can be used with 
multiband scanner monitors with little 
performance compromise from band-to- 
band. (Photo courtesy Hustler, Inc.) 


though the laws may be of questionable 
merit, check them out first! 


Special Clubs and Publications 


With the recent surge in public service 
band monitoring, there has been a corre- 
sponding upswing in interest in organiza- 
tions devoted to promoting scanning as a 
serious hobby. 

One of the best known of such special- 
ized radio clubs is the Radio Communica- 
tions Monitoring Association (ROMA). P.O. 
Box 4563, Anaheim, CA 92803. RCMA is 
for persons interested in listening to two- 
way communications in the v.h.f/u.h.f 
public service bands as a hobby, primari- 
ly in the 30-50, 118-174, 225-400, 406- 


For the sophisticated s.w./. who wants to 
roam the higher frequency ranges, the 
Bearcat 220, shown here, allows moni- 
toring of all the public service ranges plus 
the a.m. aircraft band. Up to 20 frequen 
cies may be scanned at the same time. In 


addition to “normal” scanner functions, 
where frequency limits are set and the 
scanner searches between programmed 
parameters, it also searches marine or 
aircraft frequencies by depressing a sin- 
gle button. These frequencies are stored 
in memory, so no reprogramming is re- 
quired. Other state-of-the-art features in- 
clude priority channel and dual scanning 
speeds. (Photo courtesy Electra Co., div. 
of Masco Corp. of Indiana) 


420, and 450-513 MHz ranges. The club 
was formed in May 1975 in order to share 
ideas and pool information of common in- 
terest. RCMA differs from most other lis- 
tening-type groups since its focus is on 
non-skip reception of local radio systems, 
with emphasis on message content. A 
member organization of the Association of 
North American Radio Clubs (ANARC), a con- 
federation of the best-established hobby- 
listening clubs, RCMA is probably the old- 
est group of organized monitor radio lis- 
teners in the world. It draws its member- 
ship from a wide cross-section of enthusi- 
asts, including amateurs, engineers, law 
enforcement officers, firefighters, and pi- 
lots. The group publishes a bulletin, the 
RCMA Newsletter, a sample copy of 
which is available for $1. The club has 
more than 1300 members in 49 states 
and 8 foreign countries. At this time, U.S. 
dues are $10.50. 

A newer club, the Scanner Association of 
North America (SCAN). was formed several 
years ago with a tie-in to the Electra Com- 
pany, manufacturer of the well-known 
Bearcat line of scanners, and REACT, the 
CB public service organization. The 
club's charter states that SCAN is “‘dedi- 
cated to the advancement of scanner 
monitoring and to the mutual understand- 
ing between citizens, public safety offi- 
cials, and government.” The organiza- 
tion, which boasts more than 30,000 
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Tough New Tri-Band QUAD 
for 10, 15 and 20 meters 


© Complete - nothing else to buy! 
+ Lexan boom for high strength 
+ No stubs or tuning coils 
+ UV Imperious fiberglass arms 
© Optimum spacing on all bands 
© Full legal power on SSB and CW 
© Outperforms most tri-band yagis 
e Gain: 7 dbd - F/B 20-25 db 
© Low SWR on all bands 
HI-RELI, INC. 
1738 N. Greenville Avenue 


Richardson, Texas 75081 
(214) 234-3600 
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The transmission line should be selected 
with the same care as the antenna. The 
best is expensive, but usually well worth 
the added investment, Losses in the line 
depend primarily on the cable's conduc- 
tor sizes and types of insulation. Top- 
quality cables have polyfoam insulation, 
100% braid shielding, and non-contami- 
nating construction. RG-8/U and RG-11/U 
cables are "standard" in amateur use, 
although new, high-quality small diame- 
ter cables such as RG-8X are becoming 
popular and are about the same size as 
the RG-58/U shown here. (Photo courtesy 
Radio Shack) 


Broadband monitor antenna covers 
three major scanner bands: v.h.f.-lo, 
v.h.f-hi, and u.h.f. On the lowest band the 
22-inch long design is an inductively 
shortened %4-wave; on the mid-range, 
the radiator is a standard 1⁄4-wave; and 
on the highest range, the whip acts as a 
%-wave collinear. Avanti AV-808 anten- 
na shown here includes a trunk mount; 
the whip-and-coil assembly is also sold 
separately. (Photo courtesy Avanti Com- 
munications, Inc.) 


members, issues a quarterly magazine, 
Scanning Today, andsponsors a frequen- 
cy information service to provide mem- 
bers with lists of frequencies for their par- 
ticular area. It also promotes a technical 
advisor service, which uses volunteer 
SCAN member technical experts to help 
fellow members solve problems or an- 
swer questions at the local level. SCAN 
also sponsors a buyer's co-op service as 
well as a free classified ad service. More 
information can be obtained by writing to 
SCAN at Suite 1212, 111 E. Wacker Drive, 
Chicago, IL 60601. 

The new ''smart,” synthesized scan- 
ners make searching for unknown or un- 
publicized frequencies fairly simple. Still, 
it's helpful to have some idea of the local 
frequencies likely to be heavily “‘traffick- 
ed’ to avoid searching in the blind for sig- 
nals of interest. Several publications are 
available for this purpose and are essen- 
tial for those using crystal controlled 
scanners, which require that target fre- 
quencies be known. 

Bearcat publishes a comprehensive 
set of frequency directories. These vol- 
umes are published in two versions: one 
for the eastern time zone, and another for 
the central and western time zones. 
Area-wide listings make it easy to locate 
frequencies of interest among police, 
fire, emergency, aircraft, railroad, and 
other services, which are conveniently 
grouped by listening area. A reference 
section, fold-out FCC frequency alloca- 
tion chart, 10-code chart, legal responsi- 
bilities section, and log book are includ- 
ed. Current price of each edition is about 
$13 at this writing 

Another valuable reference source for 
scanner buffs, s.w.l.'s, and professional 
communications agencies is the Federal 
Frequency Directory, a massive book 
containing 100,000 frequencies, agen- 
cies, and locations of active U.S. Federal 
Government communications assign- 
ments in the 2-420 MHz spectrum. The 
book, which provides authoritative list- 
ings, is available for about $15 from CQ's 
Book Shop. 

The ‘‘Police Call’’ frequency director- 
ies, costing about $6 each and containing 
about 10,000 listings apiece, are avail- 
able in nine state groupings and are distri- 
buted by Radio Shack, In addition, a num- 
ber of specialized scanner directories 
covering government, aeronautical, and 
energy and environmental users are 
available from Gilfer Shortwave, Box 239, 
Park Ridge, NJ 07656. 

There are also a series of scanner fre- 
quency guides put out by CRB Research, 
each designed for a particular area of in- 
terest. These, too, are available from 
Q's Book Shop. 

We should like to caution, again, that 
although scanner monitoring is good fun 
for all and a serious hobby for many, lis- 
teners are reminded to observe the re- 
strictions of the 1934 Communications 
Act, which forbids the disclosure of, or 


Bearcat "ThinScan" 4-band, 6-channe/ 
pocket portable scanner is representa- 
tive of advanced monitor technology. 
Unit shown here allows reception on any 
mix of 6 channels in 4 bands (v.h.f.-lo, 
v.h.f.-hi, u.h.f., and u.h.f-"'T" bands). It 
scans the six crystal-controlled channels 
at the rate of 15 channels per-second and 
has a built-in scan delay. Another scan- 
ner in the pocket-portable line allows dual 
reception of both v.h.f.-a.m. aircraft and 
u.h.f.-f.m. channels on the same unit. 
(Photo courtesy Electra Bearcat div. of 
Masco Corp. of Indiana) 


personal benefit derived from, the inter- 
ception of a radio transmission not in- 
tended for them to hear. 


Summary 


In this series, we have covered the 
wide range of scanning equipment avail- 
able to the casual and serious listener 
alike—with special emphasis on the new- 
breed models with their attendant sophis- 
tication but more demanding antenna re- 
quirements. We have shown that the 
choices of monitor antennas are many, 
and run the gamut from the small indoor 
antennas furnished with most units, to 
complex, multiple-resonant verticals and 
wideband discones. Hopefully, this 
sampling of information will provide you 
with some insight into scanner receiver 
and antenna interface applications and 
considerations. 

Next month, we will discuss a subject 
that's dear to the DXer’s heart, one that’s 
even synonymous with ‘antennas’ to 
many: the Yagi. See you then, 

73, Karl, W8FX 
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[ Antenna Of The Month 
The Mor-Gain Multiband H.F. 
Communications Antennas 


The Mor-Gain series of multiband di- 
pole antennas represents an unusual ap- 
proach to the problem of obtaining effi- 
cient and effective operation on several 
h.f. bands. Using no traps, loading coils, 
or tuning networks, the antennas—avail- 
able in about a dozen versions—are one- 
half the length of conventional dipoles, 
are designed for low-s.w.r. feed with a 
single coaxial feedline, and handle 2.5 kw 
c.w. or PEP s.s.b. 

In production for amateur and com- 
mercial use for more than 15 years, more 
than 20,000 of the antennas have been 
made to date. The amateur "HD" dipoles 
are of commercial/industrial grade, origi- 
nally designed for s.s.b. point-to-point ap- 
plications, and are re-engineered ver- 
sions of the commercial counterparts, Of 
the same quality and reliability as the 
commercial models, they feature un- 
breakable insulators and stainless steel 
hardware. 

The “HD” antenna design is of a pat- 
ented, proprietary origin. It's based on 
the combination of a number of “'wrap- 
around" dipoles that are paralleled, or 
combined, into one so that only two or 


Mor-Gain "half-size" h.f. multiband di- 

pole as installed at the author's station. 

Five-band antenna shown here is 66 feet 

long and is fed directly with 75-ohm coax. 

A single feedline is used for operation on 
all bands. 


three (for inverted Vee operation) suspen- 
sion points are required; a single feedline 
is employed. Little in the way of tuning is 
required, although resonant frequencies 
can be altered by adjusting various "U" 
tabs or shorting bars. 

A number of models are available, al- 
lowing operation on various combina- 
tions of bands from 80 through 10 me- 
ters, including specialized models for 
Novice band operation. An important fea- 
ture is that the antennas are half-size; for 
example, an 80- through 10-meter "HD" 
is between 66 and 69 feet long, as oppos- 
ed toup to 135 feet for a full-size dipole on 
80 meters. An antenna tuner is not re- 
quired for operation, but may be desir- 
able to help transmitter loading on band 
edges, where the s.w.r. may become a bit 
tagged in some cases. 

Perhaps the most versatile of the ser- 
ies, and the one which your Antennas Edi- 
tor uses, is the 75-10 HD/A (SP) model. 
This particular antenna is designed for 
75-10 meter operation, is optimized on 
75 meters at the mid-band point (about 
3800 kHz), and comes with a built-in 
S0-239 coaxial connector, supplied at a 
slight extra cost. 

Prices range up to about $85 or more 
for the larger antennas. They are avail- 
able from Mor-Gain, 2200 South 4th St., 
Leavenworth, Kansas 66048. 


HOLIDAY SPECIAL 


COMPLETE - ASSEMBLED AND TESTED - READY TO INSTALL - NOT A KIT 
AMATEUR TELEVISION MICROWAVE DOWNCONVERTER 
50+ dB SYSTEM GAIN 
TUNES 2.1 GHz.- 2.4 GHz. 
PREAMPLIFIER 20+ dB GAIN @ 2.5 dB NF 
OUTPUT TUNES TV CHANNELS 2 TO 5 
OUTPUT IMPEDANCE 75 OR 300 OHMS 
FULL YEAR WARRANTY 
PERFORMANCE GUARANTEED OR 
YOUR MONEY REFUNDED 


$179.95 . 


INCLUDING SHIPPING (U.P.S.) 
TWO FOR $345.00 - DEC. 1981 ONLY 


VISA AND MASTERCARD ACCEPTED 


CALL (804) 489-2156 


AVAILABLE SEPARATELY - FULLY ASSEMBLED AND TESTED 
SLOTTED WAVEGUIDE ANTENNA (15+ dB GAIN) $29.95, POWER SUPPLY $34.95 


10+ dB PREAMPLIFIER $49 
PLESSEY - AVANTEK : EXTRA 


EXTRA 
WE NOW STOCK PLESSEY 1600 SERIES ICS 
AVANTEK GPD SERIES AMPLIFIERS(GPD 401, GPD 402, GPD 403) - 12-14 dB GAIN 5 - 500 MHZ. SPECIAL 


AVANTEK VTO OSCILLATORS $130.00 EA. CIRCUIT BOARDS FOR GPD 400 SERIES AMPS $ 2.00 ea. 
VIRGINIA RESIDENTS PLEASE ADD 4% STATE SALES TAX 


$25.00 ea. 


-- ADD $1.00 PER ORDER FOR SHIPPING 


ELECTRONIC HOBBY INNOVATIONS 


7510 GRANBY STREET SUITE 207 NORFOLK, VIRGINIA 23505 (804) 489-2156 
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DESIGN, CONSTRUCTION, FACT, AND EVEN SOME FICTION 


a monthly feature by 


KARL T. THURBER, JR., W8FX 


It's every amateur's desire to have his 
signal heard as best he can, and to be 
able to hear everything he wants to hear. 
For most h.f.’ers, the Yagi probably rep- 
resents the best overall choice in anten- 
nas to realize these goals. In this series, 
contributing editor W8FX summarizes 
the case for the Yagi. 


List month, we went back to 1926 to 
discuss the origins of the Yagi, or more 
Properly, the Yagi-Uda, antenna, re- 
counting highlights of the life and times of 
the eminent Japanese engineer and sci- 
entist, Dr. Hidetsugu Yagi, and his col- 
league, Dr. Shintaro Uda. 

In this and upcoming columns, we will 
bring ourselves up to modern times witha 
discussion of the Yagi as it’s used on h.f. 
today. First we will review the dipole in its 
central role relative to the Yagi. We will 
cover basic parasitic element design 
principles, and discuss two-, three-, and 
multiple-element arrays, Later, we will 
highlight the multi-band (trap) Yagi, dis- 
cuss beam construction and installation, 
and cover feeding, matching, and tuning. 
We'll also review important ‘Quad vs 
Yagi'' considerations and present some 
useful beam operating tips. 

Let's look first at the dipole and how it 
relates to the Yagi. 


The Basic Dipole 


It’s important to briefly review the di- 
pole’s characteristics for three reasons: 
(1) the dipole is probably the simplest and 
most common form of h.f, antenna in use 
today; (2) it's a highly useful standard of 
reference; and (3) the dipole element 
constitutes the basic ‘'building block’' of 
the Yagi array, particularly as the driven 
element. 

The dipole has two arms (poles) sepa- 
rated by a center insulator and connect- 
ed to one another by means of the trans- 
mission line, Normally made of wire, but 
often of tubing or rod (as in the Yagi), the 
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"Long" Yagis, generally impractical on 
the h.f. bands for reasons of size, can be 
put to good use on v.h.f. and u.h.f. bands, 
The 11-element Cushcraft Yagi in this 
photo has a claimed gain in excess of 11 
OB over a dipole, The antenna's charac- 
teristic focuses radiation fairly narrowly 
toa 38-degree arc at the 3 dB points; larg- 
er, longer, or stacked beams will narrow 
the antenna's focus much more, requir- 
ing accurate positioning for consistent 
results. Four 11-element beams such as 
these can be stacked to form a “quad ar- 
ray" to yield a gain of better than 17 dBd. 
When this is done, 3 dB beamwidth is re- 
duced to about 29 degrees. (Photo cour- 
tesy Cushcraft) 


dipole is a resonant half-wavelength an- 
tenna; its overall length is cut to about 
5% less than one-half of the “free 
space"’ wavelength of the frequency for 
which the antenna is designed. The 
length is determined by the formula 


L = 468 
f 


In this formula, L = length in feet andf = 
frequency in MHz. On the h.f. bands, di- 
pole lengths range from about 253 feet 
for 160-meter (1850 kHz) operation, 
down to about 16 feet for 10-meter (29 
MHz) work. 

In the simple dipole, the wire is cut ex- 
actly in the middle of the span and a 
transmission line is attached at the cen- 
ter point. The ends of the dipole and the 
two halves are insulated so that there is 
no electrical connection between them 
and other objects. 

The theoretical radiation resistance 
(feedpoint impedance) of the half-wave- 
length wire dipole is in the vicinity of 72 


ohms, although this will vary with height 
above ground and other factors. The di- 
pole is balanced with respect to ground— 
that is, both sections of the antenna are 
symmetrical. Feeding the balanced an- 
tenna with 72-ohm transmitting twin-lead 
is fine, although due to its expense, loss, 
and potential for feedline radiation, coaxi- 
al cable has largely replaced it. In prac- 
tice, the dipole is usually fed with one of 
several types of 50- to 75-ohm coaxial ca- 
bles. The smaller RG-58/U (53-ohm) and 
RG-59/U (73-ohm) varieties are fine for 
medium power levels and short runs on 
the h.f. bands, but they are not designed 
for high power. Also, losses rise signifi- 
cantly with high s.w.r.’s and with increas- 
ing frequency. Larger, more efficient RG- 
8/U or RG-11/U should be used for best 
results. A new, small-diameter, low-loss, 
high-power cable known as RG-8X was 
introduced several years ago; it holds 
real promise for holding down the weight, 
bulk, and expense of the transmission 
line without sacrificing performance. A 
balun is often used at the feedpoint to al- 
low direct feed with coax while retaining 
the balanced characteristic of the an- 
tenna. 

In addition to the simple dipole, the 
folded dipole is a long-time favorite. It's 
similar to its ordinary cousin, except that 
it has a broader frequency response, and 
the feedpoint impedance is considerably 
higher—around 300 ohms. As the name 
suggests, it's a dipole that has been fold- 
ed back on itself. Adding the top wire ef- 
fectively quadruples the center impe- 
dance to 300 ohms, as opposed to about 
70 ohms for the straight dipole. The fold- 
ed dipole is a balanced, single-band an- 
tenna, although it—like the simple di- 
pole—can be excited on odd harmonics. 
It can be fed directly with 300-ohm twin 
line through an antenna coupler or a set 
of balun coils installed at the transmitter, 
or fed with coaxial cable using a 4:1 trans- 
former-type balun at the antenna. This 
kind of element is sometimes used as the 
driven element on Yagi arrays due to its 
exceptionally wide bandwidth character- 
istic. While the bandwidth of the ordinary 
dipole is typically about + 2% of the de- 
sign frequency for a 2:1 s.w.r., the band- 
width of the folded dipole is wider. 
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Listed below are the power gain, ex- 
pressed in decibels (dBs), of several pop- 
ular Yagi configurations relative to iso- 
tropic (point) and dipole sources. The 
gain figures shown are typical, and are 
not meant to represent maximum or mini- 
mum possible or theoretical figures. Gain 
achieved in practice will involve a num- 
ber of factors, particularly physical ele- 
ment spacing and overall boom length. 


Number of dB gain over dB gain 
elements half-wave dipole over iso- 
tropic source 
Half-wave dipole = 24 
2-element Yagi 5.0 74 
3-element Yagi 8.0 10.1 
4-element Yagi 10.0 12.4 
7-element Yagi 11.0 13.1 
10-element Yagi 13.0 15.1 
15-element Yagi 16.0 18.1 
20-element Yagi 19.0 21.1 


Note: The larger Yagis listed above 
would, of course, normally be practical 
only at v.h.f. and u.h.f. frequencies and 
are shown for comparative purposes only. 


Fig. 1- Yagi comparative gain table. 


The dipole typically has a doughnut- 
shaped, bidirectional radiation pattern, 
with maximum radiation occurring at 
right angles to the axis of the antenna. 
Generally speaking, if the antenna can be 
mounted at least %-wavelength above 
ground, results will be satisfactory. Prac- 
tically speaking, directionality is not usu- 
ally too pronounced on the lower bands 
(80 and 40 meters), but "beam effects" 
can be significant on the higher bands. 
Under normal conditions, the practical 
difference between broadside and “off 
the ends’' signal reports when using a 
half-wavelength dipole may be an S-unit 
(6 dB) or less on 80 and 40 meters, while 
on 15 meters and higher may reach two 
or three S-units. Those amateurs who 
can afford the space sometimes mount 
two dipoles at right angles to one anoth- 
er. By switching from one antenna to the 
other, a "rotating" beam effect can be 
obtained, which can be useful for DX. 

For the most part you can do very well 
with the no-frills, coax-fed half-wave- 
length dipole on h.f. Despite its limita- 
tions, the dipole can be a very inexpen- 
sive, useful, and easy-to-install antenna 
that allows one to get on the air with mini- 
mum difficulty. Nevertheless, a very im- 
portant difference between the station 
that ‘works out" and one that doesn't 
lies in the quality of the antenna system. 
While it's possible to obtain satisfactory 
results with minimal equipment, low pow- 
er, and a simple dipole, just about every- 
one recognizes that the beam can act as 
a very potent power multiplier thus 
enter the Yagi, the subject of this month's 
column. 


Parasitic Element Operation 


As related in a previous column, Drs. 
{_Hidetsugu Yagi and Shintaro Uda were 


the first to propose a type of antenna ar- 
ray that used a single driven element, 
closely coupled to “parasite,” or parasit- 
ic, elements, the latter operating as ei- 
ther reflectors (as a result of inductive re- 
actance) or directors (as a result of capa- 
citive reactance)—depending on the 
length and spacing of these parasitic ele- 
ments. The radically new designs were 
initially proposed for v.h.f., u.h.f., and mi- 
crowave transmission by the Japanese 
Scientists in the late twenties. It wasn't 
long after, however, that forward-looking 
engineers, scientists, and amateurs saw 
the Yagi's application at h.f. frequencies 
as a practical, efficient, and compact al- 
ternative to the Beverage, or wave, an- 
tenna—the then-standard antenna used 
when directivity was required in an anten- 
na system. In the early thirties, the first 
really practical h.f. designs appeared in 
the radio and amateur press, but it wasn’t 
until about 1938 that Yagis based on the 
now-familiar aluminum tubing design 
came to be known. In the early-to-mid 
1940s, as aluminum became a more fa- 
miliar, rugged, and inexpensive material, 
the Yagi truly came into vogue, with many 
pages in QST and CQ devoted to con- 
Struction articles. 

How does the Yagi work? The heart of 
the array is the driven element, which re- 
ceives power directly from the transmit- 
ter through the transmission line. The oth- 
er two key elements are the director and 
reflector, which constitute the parasitic 
elements. The length of the parasitic ele- 
ments depends on whether they act as di- 
rectors or reflectors. 

The key is reinforcement of the radiated 
wave by the parasitic elements. It's easi- 
est to understand Yagi operation by look- 
ing at the receiving case, where we have 
a dipole driven element and a director 
and reflector. The received signal is first 
intercepted by a parasitic element, which 
extracts energy from the radio wave and 
reradiates it. The dipole receives the sig- 
nal directly from the signal source as well 
as from the parasitic element; the latter 
signal reaches the dipole slightly out-of- 
phase with the original signal. 

The signal from the parasitic element, 
if the element is not connected to a load 
and the signal reaches the dipole at the 
right instant, will reinforce the signal re- 
ceived directly by the dipole. The director 
is placed “in front of" the dipole, while 
the reflector is situated ‘‘in back of"’ the 
dipole to perform similar functions but in 
opposite directions. Both kinds of parasit- 
ic elements provide signal reinforcement 
when adjusted properly in terms of spac- 
ing and length to ensure that the reradiat- 
ed energy reaches the resonant dipole in 
proper phase with the radio signal receiv- 
ed directly by the dipole. 

The dipole itself, which is resonant and 
terminated in a load, will enable energy to 
be extracted from it and be sent down the 
transmission line to the receiver. Notonly 
will a significant power gain in a given di- 
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f rection be realized, but signals from the 
side and rear of the array will be attenuat- 
ed appreciably, thus affording a good 
deal of "physical selectivity" in recep- 
tion. A similar phenomenon to that de- 
scribed takes place when transmitting, 
but in reverse: the transmitted signal is 
reinforced in the desired direction and at- 
tenuated off the rear and sides of the an- 
tenna. 

In practice, the Yagi is typically refer- 
red to as a beam antenna—an antenna that 
has gain and has marked unidirectional 
characteristics. It is one that radiates en- 
ergy mainly in one direction at the ex- 
pense of other directions, much in the 
fashion of a flashlight’s beam. The long- 
range potential of a good directional 
beam antenna is vastly better than that of 
an omnidirectional antenna, such as a 
vertical or vertical ground plane. A good 
beam can easily mean the difference be- 
tween working stations that can'teven be 
heard, much less worked, when using a 
simpler, non-gain-type antenna. 

To this point, we have mainly spoken 
about Yagis in the abstract. Let's now 
look at practical two-, three-, and multi-el- 
ement arrays. 


The Yagi Beam 


The advantages offered by the Yagi 
are well-known; an important difference 
between a station that "works out" and 
one that doesn’tis usually found in the an- 
tenna being used. With a beam, it's often 
possible to obtain excellent, competitive 
results even if running low power and us- 
ing simple gear. For top DX and contest 
work, use of a Yagi beam is usually nec- 
essary for top performance, and is sec- 
ond only to a few specialized antennas, 
such as the rhombic and some quads. 

Both two- and three-element arrays 
are popular and efficient beam antennas. 
They can provide considerable power 
gain not possible with simple dipole and 
vertical antenna systems. The entire an- 
tenna is normally rotated to allow its di- 
rectivity and gain—both on transmitting 
and receiving—to be focused on any de- 
sired point on the compass; the beam 
can be aimed (directors in front) in the de- 
sired direction for optimum performance. 
Yagis may be single-band or multi-band 
arrays; this month we will consider only 
the monobander. The arrays can be 
mounted either horizontally, with the 
plane containing the elements parallel to 
the earth, or vertically. Typically, the Yagi 
is polarized horizontally on h.f., v.h.f., and 
u.h.f. frequencies, although vertical po- 
larization is popular on 10 meters, 11-me- 
ter CB, and v.h.f.-f.m., where communi- 
cations with vertically polarized mobiles 
is common. 

The two-element array is a good bet 
where space and mechanical considera- 
tions preclude the larger structure requir- 
ed for a three-element or larger array. 
Generally, the reflector is spaced about 

0.15 wavelength from the driven ele- 


Departing from conventional Yagi de- 
sign, KLM’s 20-meter ''Big Sticker” mon- 
obander has dual driven elements for a 
uniform gain over a considerable band- 
width and a high F/B ratio. The 5-element 
design pictured has a claimed gain of 9.7 
dBd and an impressive 30 dB F/B ratio. 
The 65-pound antenna has a boom length 
of 42 feet 3 inches and a maximum ele- 
ment length of 37 feet. (Photo courtesy 
KLM Electronics, Inc.) 


ment, though spacings as low as 0.1 
wavelength are effective. Typical 2-ele- 
ment array gain is about 7.1 dBi, or 5.0 
dBd, depending on spacing and other 
factors. Front-to-back (F/B) ratio is typi- 
cally 12-15 dB. 

Probably the most popular beam is the 
three-element array, representing a pop- 
ular compromise between the lower cost, 
gain, and size of larger arrays. The three- 
element array, with a director, driven ele- 
ment, and reflector, exhibits a typical 
gain of 10.1 dBi, or 8.0 dBd, depending 
mainly on spacing; F/B ratio usually runs 
15-20 dB. Usual driven-element reflector 
spacing is in the range of 0.15 to 0.25 


Driven element 
First Director 


sen N 


wavelength, with 0.2 wavelength repre- 
senting a good compromise. Director 
spacing is relatively uncritical over a 
broad range of dimensions. So-called 
“wide"’ spacing of both directors and re- 
flector is generally desirable from a gain, 
impedance matching, and tuning stand- 
point. But the mechanical problems oc- 
casioned by wide spacing on the lower 
bands, such as 20 meters, can introduce 
considerable construction difficulty. For 
this reason, overall boom lengths are us- 
ually constrained when designing beams 
for use on this band. Fig. 1 shows com- 
parative forward gain figures. 

Larger arrays are often practical on 
the higher h.f. and v.h.f/u.h.f. ranges. 
Generally speaking, the more elements, 
the better the performance. A four-ele- 
ment beam will afford more gain than will 
a three-element array, as long as the 
boom used will allow for at least 0,2 wave- 
length spacing between elements. Obvi- 
ously, tuning for maximum gain or F/B ra- 
tio involves a number of interlocking vari- 
ables, including element spacing, length 
of elements, and element diameter. A 
four-element array typically provides a 
usable gain of about 12.1 dBi, or 10.0 
Bd, and an F/B ratio of 20-25 dB. A sim- 
plified diagram of a four-element array is 
shown in fig. 2. 

Four-element and larger arrays pre- 
sent some special problems, particularly 
if element-to-element spacing is close 
(less than about 0.2 wavelength). With 
close-spaced arrays, the radiation resis- 
tance of the driven element may be very 
low, so low that ohmic losses in the con- 
ductor can consume a significant 
amount of power. The elements should 


Reflector N 
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Sketch above shows a four-element 
Yagi, consisting of two directors and one 
reflector in conjunction with a driven (di- 
rectly excited) element. 

The elements may be either in the hori- 
zontal or vertical plane. The directors are 
made shorter than the driven element, 
while the reflector is slightly longer. The 
metal elements, usually made of alumi- 
num tubing, are mounted to the boom by 


Boom 


Feedline to 
transmitter/receiver 


special brackets and mounting hard- 
ware. Inter-element spacings of 0.15 to 
0.25 wavelength are commonly used. 

The antenna system may be fed by 
breaking the driven element in the center 
and feeding in dipole fashion, or a Gam- 
ma match can be used. Using the latter 
feeding method allows the array to be at 
DC ground potential for better lightning 
protection. 


Fig, 2- Simplified diagram, four-element Yagi array. 
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[be made of heavy tubing (one-half to one 
inch in diameter): a conductor of large di- 
ameter has less ohmic resistance as well 
as lower Q—both factors being impor- 
tant in such antenna systems because of 
the low impedance involved. From a 
practical standpoint, while the four-ele- 
ment array can offer an improvement on 
reception and be sharper on transmit 
than smaller arrays, the advantages of 
having more elements may not justify the 
mechanical problems associated with 
optimum spacing, or the electrical prob- 
lems caused by close spacing 


More About Gain And F/B Ratio 


We've indicated that the parasitic ar- 
ray's gain is dependent on several inter- 
related factors, foremost among which is 
element spacing. For a given spacing, a 
tuning condition exists that will yield max- 
imum gain. The gain ‘passband curve" is 
a bit lopsided, with more gain occurring 
on the high-frequency side of the design 
frequency and less gain occurring below 
the design frequency. For example, a 
three-element array cut for 14,150 kHz 
may show a 1 dB or greater difference in 
gain between frequencies 1% lower to 
1% higher than the design frequency. 
Gain will drop off dramatically past these 
limits, notably as the resonant frequen- 
cies of the parasitic elements are ap- 
proached, Gain eventually drops close to 
zero, about 3% off the design frequency 
of the driven element. The maximum op- 
erational bandwidth for a three-element 
Yagi is usually considered to be about + 
2% of the design frequency. 

Maximum F/B ratio rarely coincides 
exactly with the condition that gives maxi- 
mum forward gain; although the beam is 
usually tuned for maximum forward gain, 
in some cases the beam is actually tuned 
for maximum F/B ratio—an operator's 
decision. The F/B ratio curve is a very 
sharp one, and it deteriorates sharply at 
both ends of the usable frequency band. 
F/B ratio is also quite sensitive to boom 
length. F/B ratio can deteriorate or be- 
come erratic due to the electrical effects 
of nearby objects, including other anten- 
nas, especially as the array is rotated 
through the compass. 

Since the impedance of the driven ele- 
ment varies with tuning and spacing, it’s 
important to note that if the antenna sys- 
tem is to be precisely tuned, it's done be- 
fore the match between the transmission 
line and the antenna’s driven element is 
completed. Tuning and matching are in- 
terrelated, however, so it's usually nec- 
essary to go through several adjustment 
iterations to ensure that both matching 
and tuning are correct. For electrical 
convenience, grounding safety, and ease 
of tuning, most modern beam designs put 
the entire array at d.c. ground potential, 
with a gamma match used for matching 
the feedline to the array. More on match- 
ing and tuning later. 
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| Frequency (kHz) Driven Reflector First Second 
Element Director Director 
14050 83°5%," 35'2%" 31' 9%" 31°1%" 
14250 gz nn” 348v” 314" 308" 
21050 22'4" 23'6" Zin2ve° 20' 9%" 
21300 22°%" 23' 2%" 20° 11%" 20'6%" 
28050 16'9" W ie 15'7" 
28600 16'5%" AT'3%2" 15'7%" 15° 3%" 


spacing were used. 


The table above shows nominal element lengths for a typical h.f. 4-element array us- 
ing 0.2-wavelength inter-element spacing. For closer spacing, on the order of 0.15 
wavelength, the length of each element is increased slightly. Use of 0.2 wavelength 
spacing results in wider bandwidth and slightly higher gain than if 0.15 wavelength 


The table can be used to determine the element lengths needed, interpolating be- 
tween the listed dimensions if compromise c.w./phone coverage is desired in the 
same array. The element lengths given also apply to two- and three-element beams. 

Although a beam’s tuning can be checked as part of the installation process, the di- 
mensions shown in the table will generally be found to be close enough without resort- 
ing to further checking, unless optimization of either gain or F/B ratio is a must. 


Fig. 3- Nominal element lengths for h.f. 4-element arrays (10/15/20-meter phone/c.w.). 


Just what does a few dB of forward 
gain, or F/B ratio, mean in practical 
terms? Again increase over the simple di- 
pole or vertical is substantial, as it may, 
for example, mean a 6 dB gain, equiva- 
lent to a power gain of four times; this rep- 
resents a full S-unit change on the receiv- 
ing end. This is equivalent to increasing 
power from 100 to 400 watts, a substan- 
tial increase. As a result of this power 
multiplier effect, a good beam antenna, 


coupled with moderate to high power, of- 
ten means the difference between work- 
ing the rare DX station and not working it 
in a pileup. On the other hand, trying to 
squeeze out the last possible dB of anten- 
na gain or F/B ratio, possibly going to a 
mechanically oversized array, is margin- 
al at best. If you're in a DX pileup with 
hundreds of competing amateurs trying 
towork a rare station, it's doubtful thata 1 
or 2 dB difference would help, and sucha 


small increase just doesn't mean muchin 
the real world of nuts-and-bolts antennas. 
A gain of 4-5 dB is in the "gray area,” 
however, and might thrust your signal up 
over the noise and the competition and 
make it stand out. 

A final point: The standard linear Yagi 
is by far the most common type of beam 
in use today. Although beyond the scope 
of this survey series, we should point out 
that it's possible to stack Yagis either in 
broadside or collinear fashion for added 
directivity and gain, although these tech- 
niques are applicable mainly on v.h.f./ 
u.h.f. frequencies. The ARRL Antenna 
Book and other standard antenna texts 
have details. 

Fig. 3 shows typical h.f. monoband 
beam antenna dimensions for a four-ele- 
ment array. 


Summing Up 


In this month's column, we highlighted 
the significance of the dipole, introduced 
parasitic element theory and operation 
as it applies to the Yagi, and covered vari- 
ous single-band beam configurations. In 
upcoming columns, we will continue the 
discussion, getting into multi-band or trap 
arrays; construction and installation; 
feeding, matching, and tuning; on-the-air 
techniques; and ‘'which antenna is best'’ 
considerations. See you then. 

73, Karl, W8FX 
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DESIGN, CONSTRUCTION, FACT, AND EVEN SOME FICTION 


a monthly feature by 
KARL T. THURBER, JR., W8FX 


The H.F. Yagi: Part Il 


Experience has shown the need for some 
sort of "signal multiplier” for successful 
h.t. DX operating: this multiplier usually 
takes the form of a rotatable Yagi. In this 
series, author W8FX gives us the plain- 
vanilla facts about parasitic beams for 
h.f. work. He continues with Part II in this 
issue. 


Las month we began our technical 
discussion of the Yagi by going back to 
the simple dipole, following with a discus- 
sion of elementary parasitic element the- 
ory and operation. We continued with 
simple, single-band, two-element config- 
urations and went on to more complex, 
multiple-element arrays. 

From our discussions, one thing is 
clear: the array Drs. Yagi and Uda envi- 
sioned was a single-frequency affair, with 
frequency excursions limited in scope. 
But the Yagi lends itself, like the dipole, to 
multiband operation using multiple-reso- 
nant circuits pioneered by people such 
as Howard K. Morgan in the early 1940s 
and Chester Buchanan in the 1950s. Out 
of their work grew the trap dipole and the 
trap Yagi, the latter being the subject of 
this month's column. 

Let's first briefly review how traps 
work, then we'll talk about the multiband 
trap Yagi. Next month we will take up with 
a few words on the quad vs. Yagi contro- 
versy. 


Trap Theory And Operation 


It's a good idea at this point to review 
trap history, theory, and operation as it 
applies to the simple dipole. From there, 
it's not hard to relate traps to the multi- 
band Yagi. 

Very early trap experimentation and 
development is credited to an airline en- 
gineer who needed a simple multiband 
antenna that would provide good ground 
station reception of various h.f. signals. 
This man was Howard K. Morgan, who 
came up with what was essentially a cen- 
terfed dipole in which the end insulators 
were replaced with parallel-tuned cir- 
cuits. These lumped constants, placed at 
specific points along the antenna, allow- 


*317 Poplar Drive, Millbrook, AL 36054 


A logical extension of the basic trap di- 
pole is the multiband trap beam, the most 
common form being the rotatable tri- 
bander covering 20, 15, and 10 meters. 
This design incorporates the same trap 
principles and concepts to resonate the 
director and reflector elements to give 
the array its directionality, gain figure, 
and front-to-back (F/B) ratio, Shown here 
is the Hy-Gain TH3JR three-band array. 
(Photo courtesy Hy-Gain Electronics) 


ed it to simultaneously develop reso- 
nances on several discrete frequencies. 
Morgan published his early research in 
the August 1940 edition of Electronics. 
There was little amateur interest in traps 
in the 1940s and 1950s, however. 

In 1950, Chester Buchanan, W3DZZ, 
published an article in the old Radio and 
Television News on using tuned circuits 
in a beam, and later popularized them ina 
QST article. By the late 50s and early 60s, 
traps came into their own as a practical 
means of feeding a single dipole antenna 
(or beam driven element) with coaxial ca- 
ble on several bands without manual 
bandswitching in the antenna system. 

Today, the trap antenna is almost old- 
hat. Just about everyone acquires a 
bandswitching transmitter and receiver, 
or transceiver, covering from 160 or 80 
through 10 meters. This wideband cover- 
age promotes the search for a reason- 
ably efficient, easily matched antenna 
system that will allow operation on most 
or all h.f. bands with a minimum of read- 
justment when changing bands. In the fu- 
ture, the trap will likely become even 
more important in view of accelerating 
trends to apartment and condominium 
living, small home lot size, and restrictive 
covenants or ordinances on land use that 
suggest that the minimum number and 


size of antennas serve one's amateur op- 
erating needs. 

The trap dipole antenna, if designed 
and installed properly, can provide has- 
sle-free multiband capability; the system 
will have essentially the same efficiency, 
radiation pattern, and characteristics as 
if erected as separate antennas. There is 
some loss in the traps themselves, al- 
though losses are usually minor when 
compared with overall possible system 
losses, such as from improper ground- 
ing, poor matching, feeder radiation, etc., 
often incurred with other types of multi- 
band antennas. 

The traps, in effect high impedance in- 
ductor-capacitor combinations, serve as 
a sort of “transmission line” that pre- 
vents r.f. energy from moving along the 
entire length of the antenna at the higher 
frequencies. Each lumped-constant trap 
is used in the antenna to divorce or de- 
couple the remainder of the antenna flat- 
top from the section on the inside of the 
traps—the portion nearest the feed- 
point—as bands are changed. In that the 
L/C circuit poses a high impedance to r.f. 
current flow at its resonant frequency, It 
acts as a trap for r.t. so as to electrically 
“chop off’ the antenna beyond that 
point. In effect, the trap acts as though it 
were the end of the antenna at that fre- 
quency. At all other frequencies above 
and below the trap's resonant frequency, 
the trap is a short circuit so that r.f. 
passes through it virtually unobstruct- 
ed—simple, as a look at fig. 1 shows. 

As we suggested, trap antenna effi- 
ciency is usually good. While the efficien- 
cy of the trap dipole may be slightly lower 
than separate dipoles for each of the 
bands (due to some trap losses and the 
fact that the traps are not absolutely per- 
fect insulators), losses are not usually sig- 
nificant in a carefully adjusted multiband 
trap antenna using good quality, high-Q- 
factor traps. The traps themselves may 
be homebrewed, although commercial 
versions are relatively inexpensive and 
Probably boast better mechanical and 
waterproof construction than the aver- 
age amateur can manage. 

There is little doubt that, as in any mul- 
tiband antenna, traps involve some com- 
promise. After all, six or more antennas 
may be rolled into one, and there is some 
price to pay for such convenience. Some 
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Illustration shows typical trap configuration in a five-band multiple-trap anten- 
na. The antenna shown uses four pairs of traps, for a total of eight, for simultane- 
ous antenna resonance on the five bands. 

The innermost antenna section, A:A, makes up the 10-meter antenna. The 
traps at the end of this dipole section make up a resonant L/C circuit that isolates 
the outer portions of the antenna when working on 10 meters. The outer sec- 
tions—B:B, C:C, and D:D—function in similar fashion for the lower bands, On 
the lowest band, which is 80 meters for this antenna, the full antenna (E:E) reso- 
nates as a half-wave dipole, but it is somewhat shorter than formula length due 
to the loading effects of the traps. 

A five-band dipole can be constructed with as few as one pair of traps, but op- 
eration on the higher bands (20, 15, and 10 meters) is somewhat sporty, since 
the traps cause the antenna to operate in a harmonic mode on those bands, with 
actual resonance and resultant s.w.r. not easily predictable. 

The trap dipole is normally fed with 50- to 75-ohm coaxial cable. 


trap advertising literature may lead one 
to believe that trap feedline match is per- 
fect over all bands that the antenna cov- 
ers, but this is almost never the case in 
practice. Generally, it is necessary to 
carefully adjust the traps, shorten or 
lengthen sections of the antenna itself, 
or, as a last resort, even change trans- 
mission line lengths to get uniform trans- 
mitter loading on all bands. Even then, 
perfect s.w.r, is a pipe-dream. 

Nevertheless, it’s important to get a 
reasonable match on all the bands that 
you wish to use. If the feedline is of the 
low-loss type and if the run to the ham- 
shack isn't too long, losses won't be ex- 
cessive and the antenna will function well 
with s.w.r.'s of up to 4:1 or 5:1, although 
you may want to use an antenna coupler 
or transmatch to facilitate sometimes fin- 
icky solid-state transmitter loading. The 
compromises involved are especially no- 
ticeable in those trap dipoles which fea- 
ture a single pair of traps for all-band use 
and which rely on placing the antenna in 
various harmonic-resonant modes for all- 
band coverage. With this type of trap an- 
tenna, it’s virtually impossible to achieve 
a 1:1 s.w.r. on all bands, since adjusting 
one band for optimum conditions will 
throw out another band. 

What is especially important is high, 
clear, and free trap antenna installation. 
This is even more critical than with sim- 
ple, single-band dipoles, since trap reso- 
nances can easily be upset if the traps 
are not installed in the clear. Like other 
horizontal antennas, vertical radiation 


Fig. 1- Basic horizontal trap dipole antenna. 


KLM 40-meter ‘'Big Sticker’' monoband 
antenna allows operation on a band 
where few rotatable arrays are used, for 
obvious reasons of size and weight. The 
four elements are shortened by nearly 20 
feet (to about 46 feet) by the use of ‘linear 
loading” techniques for a boom length of 
a manageable 42 feet. In this unusual de- 
sign, two of the four elements are driven 
to achieve a broadband characteristic 
anda 7.2 dB gain over a reference dipole. 
Feedpoint impedance is 200 ohms for 
matching to 50-ohm coax with a 4:1 bal- 
un. Antenna weight is 85 pounds. (Photo 
courtesy KLM Electronics, Inc.) 


angle depends on the antenna height 
above ground. Generally, the higher the 
antenna, the lower the angle of radiation 
will be. For most practical antenna 
heights, maximum radiation will be at 
about 30-35 degrees from the horizontal, 
This figure assumes an antenna height of 
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one-half wavelength. If it's less, which 
would normally be the case on the lower 
h.f. bands, then the radiation angle would 
be higher. If more, the radiation angle 
would be lower. 

Something rarely considered, but 
something we should point out, is the fact 
that the trap antenna may efficiently radi- 
ate all harmonics presented to it—that's 
its job. While most modern-day amateur 
transmitting gear has sufficient harmonic 
suppression built in, it’s still a good idea 
to use a transmatch in the feedline even if 
it is not required by conditions of high 
s.w.r. and/or loading problems. The use 
of the antenna coupler may provide as 
much as 10 dB second harmonic sup- 
pression and help reduce the possibility 
of receiving an FCC citation or causing 
unnecessary interference. 

While we're now speaking mainly of 
the trap dipole, it's well known that traps 
can be used in other multiband antennas 
in the same way they are used in the ba- 
sic dipole or doublet. Traps can be com- 
bined with loading coils to produce physi- 
cally short multiband antennas, incorpor- 
ated in vertical antennas, and—of spe- 
cial interest to us this month—employed 
in multiband parasitic arrays. Let’s now 
consider this latter kind of specialized 
trap application. 


Multiband Yagi 


A logical extension of the trap dipole 
principle is the multiband trap rotatable 
beam, which typically takes the form of a 
tribander covering 20, 15, and 10 meters. 
The tribander uses the same trap princi- 
ples as used in the dipole to resonate the 
driven element, reflector, and director el- 
ements of the beam to give the antenna 
its directionality, gain, and F/B ratio. 

The trap Yagi represents an excellent 
compromise antenna for most operators, 
since it’s tailor-made for those amateurs 
on a modest budget or who don't have the 
space or inclination to install multiple, 
full-size monobanders. While the trap 
Yagi won't outperform full-size Yagis de- 
signed for single-band operation, the trap 
Yagi can provide reasonable gain and 
good F/B ratio, and even some reduction 
in size. The only marginal situations that 
usually develop are those which occur 
when the beam is much shorter than a 
half-wavelength so that the traps take on 
the aspects of loading coils, with their at- 
tendant losses. This is normally a prob- 
lem only if 40 or 80 meter operation is at- 
tempted in a multibander. 

As we mentioned, the trap Yagi has its 
antecedents in Morgan's 1940 multiband 
dipole and got its real “push” from the 
W3DZZ 1950s articles. As in the dipole, 
the traps, or L/C circuits, act as frequen- 
cy-sensitive switches. In the typical tri- 
bander, the inner section and traps are 
resonant at 15 meters, and the entire an- 
tenna is resonant at 20 meters, the story 

being essentially the same whether we 


Cylindrical capacitor 


Shown above is an example of a single-band beam trap. In this design, popu- 


lar with many multiband beam manufacturers, the capacitor serves as an outer 
shield, with air serving as the dielectric, to provide capacitance between the cyl- 
inder and the trap coil. An end-cap seals out weather, and in some designs, the 
entire assembly is encapsulated in a weatherproof jacket. 

Electrical operation is relatively simple, but it is far more complex mechani- 
cally because of the required physical support of the antenna elements. 

In some beams, two traps are combined in one housing, with two coils being 
contained within a single cylindrical capacitor. 


Fig. 2- Representative beam trap construction. 


Reflector 


Director 


LEGEND: 
@ = Trap (sketch not to scale) 


Shown here is a partial schematic of a three-element tribander for 20, 15, and 
10 meters. The driven elementis split at the center for direct feed, or is left intact 
and fed with a Gamma match or other system. In this antenna, a total of 12 traps 
is required. However, some variations incorporate the two traps in a single as- 
sembly, allowing simpler design and slightly shorter element length. Also, a sep- 
arate, interlaced 10-meter director is often used, allowing the main director to 
sport a single set of traps (for 15 meters). 


Fig. 3- Representative triband trap Yagi antenna. 


are discussing the driven (dipole) ele- 
ment, the director, or the reflector. 

The heart of the multiband Yagi is, of 
course, the trap. A few amateurs make 
their own traps for multiband dipoles, us- 
ing as the L/C circuit an airwound induc- 
tance and a transmitting-type ceramic 
capacitor housed in a waterproof hous- 
ing. However, traps for triband beams 
are more sophisticated, having mechani- 
cal requirements that are difficult for the 
average amateur to fill. 

Commercial multiband beam manu- 
facturers have taken a number of ap- 
proaches to physical trap design, one of 
the most popular being that of using the 
capacitor as an outer shield with air serv- 
ing as the dielectric; sometimes, the trap 
is completely encapsulated in a tough 
weatherproof jacket (see fig. 2). As with 
the dipole, the loading effect of the traps 
is to slightly shorten overall element 
length; the result is that the multiband 
beam will usually be slightly smaller than 
a monobander for the lowest band used. 


Feeding/matching device 


Coax 


There is some loss in the tribander, but 
not so much as to become objectionable. 
But one area in which degradation is no- 
ticeable is with respect to bandwidth. 
Typically, on 10 meters, usually the top 
band, bandwidth is not noticeably differ- 
ent from that of a 10-meter monobander. 
But on 15 and 20, a portion of the element 
on each band is made up of the trap(s) for 
the higher band, tending to slightly re- 
strict operational bandwidth. This effect 
is most pronounced on the lowest band, 
20 meters, where boom length is often 
shorter than optimum, thus aggravating 
the problem. This is not to say that operat- 
ing performance will be noticeably de- 
graded, but s.w.r. may rise at or close to 
the edges of the operating band. This 
may cause loading problems for solid- 
state transmitters or transceivers, in 
which case an antenna coupler may be 
used to smooth out s.w.r. variations, 

To this point, we have used the | 


“multiband Yagi" as being synonymous 
with “trap Yagi.” Actually, there are oth- 
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er ways to develop multiband operating 
characteristics in the Yagi array. These 
methods are much less frequently used 
than are lumped constants (traps), but we 
should at least mention them here. 

Besides the familiar decoupling traps, 
resonant coaxial sections can be used to 
develop multiple resonances. In a tri- 
bander, there would be three coaxial sec- 
tions used: a short section which is reso- 
nant at the highest operating frequency; 
a longer, center section which is reso- 
nant at the next lower operating frequen- 
cy; anda long inner section which is reso- 
nant at the lowest operating frequency. 
The sections are decoupled from one an- 
other because the impedance between 
the tip of each outer section and the adja- 
cent inner section is very high. One diffi- 
culty with this arrangement is that the 
high "Q" of the system makes adjust- 
ment difficult, time-consuming, and crit- 
ical. 

Ina variation of this concept, the coaxi- 
al sections are replaced by wire linear el- 
ements, The result is a system of parallel 
dipoles connected together at the feed- 
point in similar fashion to the ordinary 
“multiple dipole." This arrangement is 
much simpler and less costly that using 
coaxial sections, since the parallel ele- 
ments can be made of wire, but neither 
method is much used in contemporary 
designs. 

A system some manufacturers use in 
contemporary designs is linear decoup!- 


Contemporary h.f. Yagi design is exem- 
plified by the Cushcraft ATB-34 tribander 
for operation on the 10-, 15-, and 20-me- 
ter bands using low-loss fiberglass-form 
traps. The antenna shown here boasts a 
7.5 dBd gain on all three bands and an 
F/B ratio of 18-22 dB, depending on 
band, according to manufacturer's data. 
Note single pair of traps on the director, 
with a separate interlaced 10-meter di- 
rector. (Photo courtesy Cushcraft Corp.) 


ing traps, In this system, a quarter-wave 
section of transmission line replaces the 
parallel-tuned lumped-constant L/C trap; 
the line sections effectively act as quar- 
ter-wave isolating stubs. This system ef- 
tectively makes use of a segment of the 
antenna element as one side of a trans- 
mission line section. The linear decoup- 
ling traps, if cut and placed properly, ef- 
fectively decouple portions of the anten- 


na from the balance of the antenna for 
multiband operation, thereby achieving 
an overall effect equivalent to that 
achieved by traps, probably with even 
lower loss. 

In addition, various interlaced array 
designs can yield multiband operation, 
but without the use of lumped constant, 
linear, or coaxial decoupling devices. 
This array is one in which the elements of 
two or more antennas are aligned ina sin- 
gle plane and supported by a common 
structure. Various combinations are pos- 
sible, but individual two- or three-element 
monobanders separately fed (usually 
through a coaxial switching relay to make 
use of a single transmission line) on the 
same boom are most used. 

Interaction between the interlaced ele- 
ments isn't prohibitive, if the elements 
are properly spaced and adjusted, and 
wind loading is not as great as would be 
the case if the antennas were stacked 
Christmas-tree style. Still, working with 
interlaced arrays entails a great deal of 
cut and try, and often the system is 
plagued with spurious resonances and in- 
terlocking tuning and adjustments. Some 
hybrid interlaced designs, in an effort to 
reduce the weight of “‘metal in the air,” 
have made good use of ordinary trap-type 
driven elements. Fig. 3 displays a repre- 
sentative triband trap antenna configura- 
tion. 


(To Be Continued) 
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DESIGN, CONSTRUCTION, FACT, AND EVEN SOME FICTION 


The H.F. Yagi: Part IIl—Construction Techniques 


Author W8FX set the stage for discus- 
sion of the Yagi by taking us from the ba- 
sic dipole to complex, multi-element, mul- 
ti-band arrays. In this article, we start with 
the Yagi vs. quad controversy and get in- 
to general beam construction consider- 
ations. 


U, front, let me state that anything | 
might say regarding the superiority of one 
antenna over another (especially for DX 
work) is fraught with risk. The subject of 
antenna performance is a favorite topic 
of many amateurs, and it provides an al- 
most unlimited source of animated, if not 
downright heated, discussion, So at con- 
siderable risk, | will make a few com- 
ments on DX antenna choice and per- 
formance based on my own experience 
and readings: first, on the merits of fixed 
vs. rotatable arrays, then on Yagis vs. 
quads. 

As far as fixed arrays are concerned, 
the bottom line is that they are generally 
unpopular in the amateur DX community, 
with the possible exception of the V-beam 
and rhombic for specialized applications. 
Although some fixed arrays may offer 
high potential gain, it's likely that this gain 
is rarely attained in practice since it's un- 
usual for such arrays to be installed at 
heights comparable to the heights at 
which rotatable Yagi and quads are nor- 
mally installed. Long single wires and ex- 
tended double Zepps are also popular for 
the amateur who does not have the re- 
sources to erect a rotatable array, al- 
though these types have limited utility 
since more than one antenna is required 
for around-the-compass coverage. 

Ground planes are inexpensive and 
popular. Many serious DXers like to use 
the ground plane's omnidirectional char- 
acteristics before switching over to 
beams in stalking DX, finding it a definite 
asset to be able to transmit and receive 
equally well in all directions, at least ini- 
tially. This feeling Is at the opposite end of 
the spectrum from that which says that 
an antenna must be rotatable to be really 
effective. 
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A competition that probably will never be 
settled amicably is that between Yagi and 
quad enthusiasts. Element-for-element, 
the quad offers more gain and generally 
better overall performance, but the bulki- 
ness and wind area of the latter make in- 
Stallation tricky and cumbersome. The 
three-element h.f. quad shown here of- 
fers about a 10 dBd gain. (Photo courtesy 
Skylane Quads) 


Both the Yagi and the quad are highly 
efficient antennas that can provide con- 
siderable gain not available from the sim- 
ple dipole and vertical, coupled with a 
quantum jump in flexibility over most 
fixed arrays. Also, the front-to-back (F/B) 
and front-to-side ratios of both types of 
antennas considerably reduce interfer- 
ence from undesired directions while 
concentrating the transmitted signal in 
the desired direction. 

Of the two types, the Yagi is probably 
the more popular (particularly in the three- 
element monoband version), whereas 
the quad is slightly better than the Yagi 
for DX work, on an element-for-element 
basis. On one hand, the Yagi is mechani- 
cally strong and features a very tight uni- 
directional radiation pattern for DX work; 
on the other, it's difficult to homebrew a 
trap Yagi due to the mechanical complex- 
ities of constructing and inserting the 
traps in the elements. The quad is rela- 
tively easily built for either single- or multi- 
band operation, but it's a tricky antenna 
to handle and get up in the air. 

Here are a few observations regarding 
comparisons between the two antennas. 
{'ve tried not to “take sides," but rather 
just present the facts as | have gathered 
them. Consider the following: 


(1) Allbeams work best high in the air, 
but the quad seems to be more forgiving 
of height deficiency than the Yagi, and 
also exhibits less ground effect and 
ground loss. Of course, a good natural 
QTH can offset individual antenna defi- 
ciencies quite easily. 

(2) The quad is about equivalent in 
power gain to a Yagi having one addition- 
al element. The quad also exhibits more 
gain than the Yagi does for a given boom 
length, weight, size, and turning radius, 

(3) The quad has a slightly lower radia- 
tion angle than the Yagi. This often re- 
sults in one's signals being the ‘first in" 
and "last out'’ when using a quad. 

(4) On receiving, the quad isa relative- 
ly quiet antenna, being less vulnerable to 
precipitation static on reception than its 
Yagi counterpart. 

(5) The quad is more broadbanded 
than the Yagi, being a low-Q closed loop. 
This makes the quad less critical of on- 
the-nose tuning. End effects, prevalent 
with dipole-like open elements, are much 
reduced. 

(6) The quadis less vulnerable to light- 
ning strikes and static discharges than is 
the Yagi, as it has no sharp end points. 

(7) The quad is easier to adjust for 
proper performance than the Yagi since 
there is less interaction between the ele- 
ments, there is less critical element spac- 
ing, and there are no traps to tune, How- 
ever, feeding schemes can become quite 
complex in the quad. 

(8) The Yagi is more aesthetically 
pleasing than is the quad, at least in the 
public mind. 

(9) The Yagi is less susceptible to 
damage from strong winds and ice 
storms, 

(10) The quad is less popular than the 
Yagi, mainly because it requires added 
effort to install and maintain. A "boxy" 
antenna, the quad is bulky and fragile to 
handle and hoist into the operating posi- 
tion when compared with the Yagi. 

(11) The quad is an inherently inexpen- 
sive antenna if made of bamboo, al- 
though it can become more expensive 
than the Yagi if specially fabricated fiber- 
glass spreaders, aluminum spiders, and 
other custom fixtures are used in con- 
struction. 

All factors considered, there is very lit- 
tle on-the-air difference between the two 
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[ most common competing antennas— 
the three-element Yagi and the two-ele- 
ment cubical quad. The choice boils 
down to a personal one, and should be 
based at least partially on practical as- 
sembly, construction, installation, and 
tuneup considerations rather than nar- 
row differences in expected perform- 
ance statistics. Use of either type anten- 
na will result in considerable DX improve- 
ment over the simple dipole or ground- 
plane vertical, whether operated on a 
single- or multiple-band basis. Too, over- 
shadowing the considerations we've 
mentioned, local factors such as man- 
made obstacles, geographical location, 
method of feeding, transmitter power 
Output, and type of ground all enter the 
picture. In any case, the choice is clearly 
yours! 


Construction and Installation 


Our emphasis is on the “survey ap- 
proach,” so we won't go into intimate de- 
tail on construction techniques, although 
we will present some general beam con- 
struction guidelines you should find use- 
ful. The bibliography, found at the conclu- 
sion of this series, should prove helpful, 
particularly if the decision is to "roll one’s 
own." 

A basic question is, should you build or 
buy your beam? Antennas represent one 
of the last preserves of the do-it-yourself 
hobbyist; fairly impressive results can be 
achieved with a modest investment of 
time and dollars, and h.f. antennas are 
not so difficult to build that it is necessari- 
ly best to defer to a manufacturer's ex- 
pertise. However, the cost of raw materi- 
als, such as aluminum tubing, has sky- 
rocketed, and many builders have found 
tubing difficult to find and of limited selec- 
tion. A sorry situation, perhaps, but a fac- 
tual one; as a result, only the most persis- 
tent will construct their own h.f. plumb- 
er's delight" today, 

Our bibliography will lead you to some 
solid reference sources if it's your desire 
to buck the tide and scratch-build your ar- 
ray. Recognizing that most amateurs buy 
ready-made beams, our approach is to 
emphasize selection considerations, and 
to provide some tips on what follows: in- 
Stallation, feeding, matching, tuneup, 
and operation. 

The rotary beam is an orchestrated 
collection of parts, conductors, insula- 
tors, supports, nuts, bolts, stubs, connec- 
tors, and the like. The “conductors” play 
a key part, and foremost among them— 
especially in the “plumber's delight” de- 
sign—are the elements. While there are 
several ways to build a beam, this all-met- 
al design is the most satisfactory. This de- 
sign allows the array's center to be at 
ground potential for easy lightning pro- 
tection. The array is weather resistant 
and strong; by way of comparison, insu- 


lating materials, such as wood, plasti 
porcelain, or bakelite, may be broken by 
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Although bulky and difficult to erect, large 
quads offer increasingly stiff competition 
to the Yagi; the quad is about equivalent 
in power gain to a Yagi having one addi- 
tional element. Shown here is a five-ele- 
ment quad; such configurations offer as 
much as 13 dB gain over the half-wave di- 
pole. (Photo courtesy dB + Enterprises) 


wind stress or may deteriorate from con- 
tinuous exposure to the weather. 
Aluminum and steel tubing or pipe are 
generally employed for the elements and 
boom; usually, both are made of alumi- 
num tubing, while the hardware is of steel 
(sometimes plated). Because of its 
strength and ease of working, 6061-T6 
(61S-T6) round aluminum tubing is fre- 
quently used; it is generally sold in 12-foot 
lengths by the pound. The tubing general- 
ly stocked by suppliers runs from 4 ” OD 
to4” OD or greater, with wall thicknesses 
of from .049” to .125”. Obviously, the in- 
ner sections and the boom should be con- 


structed of the heavier grades. 
Keep a few points in mind, The 61S 


grade is probably best for h.f. beam ele- 
ments; softer alloys may not be suitable. 
The telescoping elements should be ar- 
ranged so that the center section is one 
continuous length for high strength. 
Large h.f. arrays require the use of a 
suitably rugged boom; 2-4" diameters 
are frequently used, and are sometimes 
made of aluminum irrigation pipe. Tubing 
can be spliced together to form the 
boom, although special care must be 
taken to preserve mechanical integrity 
and electrical continuity. 

It’s fairly easy to evaluate an antenna 
from a mechanical standpoint, if one can 
see it up close or mounted atop a tower. 
Undersize or cheap construction is gen- 
erally highly visible, especially when the 
array is in the air. It's a little less obvious 
when it comes to hardware. Suffice it to 
say that parts at load-bearing points 
should be rugged. Heavy hose pipe and 
muffler clamps, aluminum angle stock, 
pipehangers, cast aluminum fittings, and 
other hardware are commonly used for 
these tasks; these should ‘‘look the part”’ 
when it comes to providing visible sup- 
port. A perennial problem is corrosion, 
which, over time, can reduce the best 
beam to rubble if unchecked. Any anten- 
na hardware that is subjected to corro- 
sion should be treated or protected. Plat- 
ed nuts and bolts are a good investment, 
since most antenna hardware, even that 
found in commercially designed kits, is 
untreated. Several methods can be used 
to increase protection. These include 
spraying the hardware with some type of 
rust-preventative primer or paint, or coat- 
ing surfaces with oil. An even better solu- 
tion is to have all the hardware, including 
washers and nuts, cadmium-plated. This 
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POLYETHYLENE DIELECTRIC 
RG213 noncontaminating 96% shield mil spec. ,36"/ft. 
RG174/U-mil spec 96% shield. al 
RG11U96% shield 75 ohm mil spec 

RG8U 96% shield mil spec 

RG6A/U doubie shield 750hm. ... 

RG55AU (RG223) double silver shield 50 ohm 
RG58U mil spec 96% shield 


LOW LOSS FOAM DIELECTRIC 
RG8X (Black, White, or Grey) 95% shield. $13.96/100 f 


GSU 80% shield att. 
RGS8U 80% shield orm. 
FGSBU 95% shield -vort 
RG59/U 100% foli shield TV type... - orm. 
RGBU 97% shield 11GA (Equiv-Beidon 8214)... .31"ft. 
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NEMAL ELECTRONICS 


COAXIAL CABLE SALE 
RGB8U mil spec poly 96% shield. . 

th’s “2 100 ft. RGU with PL-259 on each end... .$19.95 

Sa Mon spec = BELDEN Coax in 100 ft. rolls 


Grounding strap, heavy duty tubular braid 
3/16 in. tinned copper........... 

1 3/8 in. tinned copper... . 

Rotor Cable 8 conductor 
(2-18GA/6-22GA).............. $14.95/100ft. 


me patch cord wiRCA type plugs each end. . 


i. F59A (TV type). 
Double Female N Chassis Mt. UG-30. 


|Cable—shipping $3.00 1st 100 ft., $2.00 each add'l 100 ft. 


5685 SW 80th. Street Dept. 4X Miami, FI. 33143 
Come See Us At The Dayton Hamvention April 23-25. 


.$22.95/100 ft. 


<. -TOt 
- 30°ft. 


CONNECTORS MADE IN USA 
Amphenol PL-259..........-... “a 
B.N.C. UG88 C/U Male. 

1-258 push-on adapter shell. 


Reducer UG-175 or 176... 
UG-255 (PL-259 to BNC). 
Elbow (M359) Silver Plated 


UG 210/U Amphenol Type N Male for RGB. . 


3/16 inch Mike Plug for Collins etc... . - 
Connectors—shipping 10% add'l. $1.50 minimum 
FREE CATALOG 
COD add $1.50—FLA. Res. add 4% Sales Tax 

Call (305) 661-5534 
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When it comes to 
AMATEUR 
RADIO QSL’s... 


it's the 
ONLY BOOK! 


US or Foreign Listings 


callbooks 


Here they are! The latest editions. World- 
famous Radio Amateur Callbooks, the 
most respected and complete listing of 
radio amateurs. Lists calls, license classes, 
address information. Loaded with special 
features such as call changes, prefixes of 
the world, standard time charts, world- 
wide QSL bureaus, and more. The U.S, 
Edition features over 400,000 listings, 
with over 70,000 changes from last 
year. The Foreign Edition has over 
370,000 listings, over 60,000 changes. 
Place your order for the new 1982 Radio 
Amateur Callbooks, available now. 


Each Shipping Total 
£ USCallbook $18.95 $3.05 $22.00 
Foreign 

Callbook $17.95 $3.05 $21.00 


Order both books at the same time for 
$39.95 including shipping. 


SPECIAL LIMITED OFFER! 
Amateur Radio 

Emblem Patch 

only $2.50 postpaid 


Amari A 


Pegasus on blue field, red lettering. 3" wide 
x 3" high. Great on Jackets and caps. 


ORDER TODAY! 


"e Sallbook w 


Dept. 
925 soe Drive 
Lake Bluff, IL 60044, USA 
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The answer to the question, “which is 
best, quad or Yagi” is not easily forth- 
coming. Proponents of each design list 
numerous advantages. The real answer 
can, at best, be written in terms of "best 
for whom" using some of the considera- 
tions mentioned in the text. Shown here 
is the Canadian Gem-Quad 2-element 
“'boomless"' quad tribander. 


involves taking the hardware to a job 
shop and having them run the parts 
through a plating bath. While a modest 
fee will be charged, the hardware will last 
a long, long time if so protected. Silicon 
sealing grease can be used to protect co- 
axial connectors. 

Antenna assembly can be the worst 
part of the whole operation; this requires 
patience. Assuming a commercial kit has 
been purchased, the first step is to open 
the package and place the parts in an 
“assembly area" that is off-limits to all 
but antenna party participants—both to 
avoid inadvertent loss of parts and to pro- 
tect others from injury. The package 
should be carefully checked against the 
parts list, and some time should be devot- 
ed to reading the instructions, A little time 
taken at these points will be time well 
spent. Most well-designed kits contain 
concisely written instructions and most 
of the information needed to complete 
the antenna assembly. In many cases, all 
that is needed in the way of tools are a 
screwdriver and wrenches. 

What about the tower? A tower or sup- 
port of some type is, of course, needed to 
get your beam in the air. The higher the 
better, although most amateurs use a 
tower between 40 and 50 feet. Telescop- 
ing or tilt-over type towers are probably 
best so that the tower may be cranked 
down or cranked over when the need 
arises. This allows the tower to reduce its 
exposure when serious weather threat- 
ens and allows for work to be done on the 
tower or antenna. For strength, guys may 
be used, or the tower may be backed up 
against the house, using the structure as 
a support. Note that if the tower is placed 
against the house, it must be supported 
by a part of the house that can take the 
stress. Also, towers tend to creak and 
hum in even light winds; the noises may 
be disturbing to the household. A secure 


base and proper grounding are essential. 

In selecting the tower, the square foot 
wind area of your beam (plus future addi- 
tions) should be matched with the wind 
load the tower (and rotator) will safely 
take. You will find these figures express- 
ed in square feet of wind load, usually ata 
wind velocity of 50 m.p.h. or more. Know 
the average wind velocity for your loca- 
tion. The cost of a tower is roughly pro- 
portional to the tower's strength, durabili- 
ty, and height. Aluminum is a favorite ma- 
terial in areas subject to high corrosion, 
such as from salt spray, although galvan- 
izing or aluminum coating can reduce 
this problem with steel towers. Note that 
the tower should, if possible, be erected 
in a place where it would not touch elec- 
tric wires should it fall. 

A rotator that can handle an amateur- 
sized array is a ''must." Practically all TV- 
type rotators fall far short of turning 
heavy 20-, 15-, and 10-meter beams, al- 
though these units can be suitable for ro- 
tating medium- and even large-sized 
v.h.f. and u.h.f. arrays. The rotator is usu- 
ally placed in some sort of cradle or 
mounting assembly that will vary with 
each installation. The idea is to provide a 
rugged mount for the rotator, one that 
keeps the weight of the antenna off the 
rotator. One technique is to install the ro- 
tator 8-10 feet below the top of the tower, 
supporting the beam mast at the top of 
the tower with a thrust bearing. This will 
tend to keep the weight of the beam off 
the rotator and reduce the “bending 
load'’ on the rotator due to the wind. Ro- 
tator cables should be routed so as not to 
provide an easy path for lightning to enter 
the house. 

There are dozens of ways to erect the 
antenna, and there is probably one best 
way for your particular installation. Time 
spent in analyzing the “lift” problem, 
preferably pooling the experience of sev- 
eral local amateurs, can yield good divi- 
dends when the time for installation of a 
big array comes. A little pre-planning is 
especially important, since chances are 


Rotary beam installation really isn’t com- 
pleted when the antenna is erected and 
tuned up. Efficient, effective operation 
depends on proper orientation and a posi- 
tive means of determining signal path 
headings. Several methods are de- 
scribed in the text. (Photo courtesy KLM 
Electronics) 
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that the antenna assembly instructions 
provide little or no guidance for raising 
and mounting the beam. 

While there are many unique, special- 
ized installation techniques, the most 
common makes use of a ground party, 
“tower man," gin pole, halyard, and pul- 
ley. The objective is to have the ground 
party do most of the work, and to let the 
tower man be free to guide the antenna 
into position. Using this popular tech- 
nique, the array is placed in a clear area, 
arranged to point toward the tower. The 
halyard is secured to the boom. It is run 
through a pulley attached to the top of the 
gin pole about 2 feet above the top of the 
tower. The ground crew pulls the antenna 
up the tower using the halyard. As the an- 
tenna is lifted and approaches the top of 
the mast, the tower man guides it after 
the lifting rope has been untied from the 
front of the antenna, The antenna is pull- 
ed into a horizontal position by the ground 
crew, and the tower man secures the an- 
tenna to the rotator mast. These opera- 
tions can be tricky, and safety is para- 
mount. Special care must be taken not to 
allow anyone to stand near the base of 
the tower while the antenna is being rais- 
ed to guard against tool-dropping casual- 
ties. And, anyone who climbs the tower 
must wear a safety belt—not only froma 
safety standpoint, but from the fact that 
it's near-impossible to work efficiently 
while hanging onto the tower with one 
hand. 


Aswe have indicated, each installation 
is different, and as a result, no general set 
of instructions will exactly suit a particu- 
lar installation. The key to successful in- 
Stallation is the step-by-step thinking- 
through of the process to include exactly 
what tools, materials, and manpower will 
be required at each point, all done while 
the antenna is still on the ground. 

(To Be Continued) 


Antenna Entrepreneur 


The emphasis in our Antennas Col- 
umns is that of an instructional presenta- 
tion of antenna theory and design, with 
most material presented on a non-techni- 
cal or semi-technical plane. We also like 
to highlight new and unusual antennas 
through our ‘Antenna of the Month” fea- 
ture. Occasionally, it’s nice to give a 
small and unsung manufacturer a boost. 

We've noticed that George Shira, 
WD4BUM, makes the flea market scene 
at many, if not most, of the hamfests in 
the southeast—at least, at most of those 
that we attend. George sells several 
kinds of unusual, custom-fabricated h.f. 
and v.h.f. mobile antennas, as well as a 
line of mobile mounts. He doesn’t adver- 
tise, except by word-of-mouth, and he de- 
scribes his operation as strictly a “mom 
and pop" enterprise. | finally had an eye- 
ball QSO with this personable fellow at 
the Atlanta Hamfest, where he showed 
me an interesting line of continuously 
loaded fiberglass monoband mobile an- 


Available to 64 
All rivete 
no welds. 
Beaded channel leg fo 
strength 
All st 
life 

Can be used with Concrete Base 
Stubs, Cylinder Base or Hinged 


in 8' 


instruction — 


— galvanized for added 
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tennas for 80 through 10 meters; these 
are manufactured to his specifications by 
a local factory near George’s QTH. Ac- 
cording to George's tests, these whips 
are about equivalent in performance to 
standard center-loaded whips, but have 
much less wind resistance than the usual 
whip-and-coil combination. His whips are 
also much less expensive, running about 
$11 each. He has devised a unique triple 
mounting bracket for parallel (no band- 
switching) operation of three of these 
whips on a travel camper. George show- 
ed me some sturdy 10-, 6-, and 2-meter 
magnet mount antennas and a collinear 
for under $15. 

As | said, George doesn’t advertise, 
but the modest line of inexpensive, unus- 
ual antennas and fittings deserves a plug. 
George's address is Rt. 7, Box 101-1, An- 
derson, SC 29624. 


Summing Up 


Next month we will take up and con- 
clude our discussion of the Yagi antenna. 
We'll get into feeding, matching, and tun- 
ing the Yagi, as well as some practical 
tips on using a beam antenna. Finally, we 
will give a useful bibliography on selected 
readings for those of you who wish to 
delve deeper into Yagi-Uda arrays 

73, Karl, W8FX 


Antenna Of The Month: 
Spencer Products ‘‘Tenna-Tape’’ 


This interesting portable antenna man- 
ufactured by Spencer Products is intend- 
ed for ham-band use from 10-40 meters, 
but it can be set to intermediate lengths 
for shortwave band monitoring. 

The inexpensive antenna is made from 
two Stanley 50-foot steel tape measures 
coated with Mylar; the leather strap is at- 
tached to one handle and has a hole that 
fits over the other one, thus preventing 
the tapes from unrolling. Designed for in- 
door or outdoor use, traveling or camp- 
ing, the tapes crank into a high-impact, 
compact housing for storage. The anten- 
na can be used as a dipole, inverted-Vee, 
or sloper. Conceivably, the tape device 
could be set up as an off-center-fed Win- 
dom. 


The Spencer Products ‘'Tenna-Tape.'’ 
(Photo courtesy Spencer Products, 18 
Reynolds Avenue, Cortland, NY 13045) | 
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DESIGN, CONSTRUCTION, FACT, AND EVEN SOME FICTION 


a monthly feature by 
KARL T. THURBER, JR., W8FX 


The H.F. Yagi: Part IV - Care and Feeding 


In this concluding segment of our discus- 
sion of the h.f. Yagi antenna, W8FX 
delves into the three areas of major con- 
cern. These areas are feeding, matching, 
and tuning the Yagi antenna. Several 
methods are presented and discussed. A 
bibliography follows with suggested read- 
ings on this interesting and popular an- 
tenna. 


Gieneraiy, coaxial cable is used to 
feed the rotary beam, in common with 
most other popular antennas. However, 
practically any of the usual methods of di- 
pole feed can be adapted to the driven el- 
ement of the beam. 

in some beams, the driven element is 
split in the center and the two halves are 
fed from a balanced source. This kind of 
arrangement is particularly suitable if 
open-wire transmission line is to be used 
to feed the antenna, though it is usually 
not desirable from a mechanical stand- 
point, since it means that the element 
halves must be insulated from the sup- 
porting structure, This complicates and 
weakens the structure. 

A folded dipole is sometimes used as 
the driven element, in which case a bal- 
anced transmission line may be directly 
attached to the element. A two-wire fold- 
ed dipole can provide a good match to 
300 ohm line, while a three-wire folded di- 
pole can result in a good match to 600 
ohm line. Alternately, an impedance 
matching network may be used to couple 
the high impedance transmission line to 
the very low impedance termination of- 
fered by a single-wire dipole driven ele- 
ment. 

Another approach to feeding the split 
dipole driven element is by means of a lin- 
ear matching transformer, known as a Q- 
section. This is an electrical quarter wave- 
length of transmission line having a char- 
acteristic impedance that is the geome- 
tric mean between the two impedances 
to be matched. If a low impedance load 
(the antenna) is placed across one end of 


*317 Poplar Drive, Millbrook, AL 36054 


The balun is one of the more commonly 
used devices to achieve effective power 
transfer from the transmission line to the 
antenna. The device, coming from the 


term ‘“‘balanced-to-unbalanced"’ con- 
verts from the unbalanced coax to a bal- 
anced output by transformer action. The 
Palomar 1:1 ratio balun shown here 
matches 50 or 75 ohm coax to 50 or 75 
ohm balanced loads. The 4:1 ratio ver- 
sion matches 50 or 75 ohm coax to 200- 
300 ohm balanced loads. An adjustable 
U-bolt provides for convenient mounting 
to mast or boom; teflon insulated leads 
connect to the beam’s driven element. 
(Photo courtesy Palomar Engineers) 


tne quarter-wave line, it will be transform- 
ed into a high impedance across the 
transmission line. The Q-secton can be 
configured to work with either coaxial or 
balanced transmission lines. 

Baluns or bazookas are also popular de- 
vices used to feed the split driven ele- 
ment. The balun is a device that matches 
an unbalanced coaxial transmission line 
to a balanced load, such as a dipole or a 
Yagi driven element. The balun can be- 
come very important to the successful 
feeding of the Yagi, since it can help 
equalize r.f. flow and prevent antenna 
current from flowing down the outside of 
the coaxial cable, which could unaccept- 


ably distort the radiation pattern of the 
antenna. Baluns can be 1:1 devices offer- 
ing no impedance transformation, or they 
can be transformers in the sense that 
they transform impedance, usually in a 
4:1 ratio. 

Several different types of baluns and 
bazookas are available. The classic coax- 
ial bazooka is simply a shield placed 
around the feedpoint end of the coaxial 
transmission line, which is connected to 
the outer side of the line a quarter wave- 
length back from the line's end. The quar- 
ter wave detuning sleeve isolates the end 
of the outer conductor of the unbalanced 
coaxial line, thus permitting direct con- 
nection to a balanced antenna. Another 
type, the balanced bazooka, is similar in 
construction but uses a quarter-wave- 
length piece of coaxial cable rather than 
a sleeve, Both types provide 1:1 impe- 
dance match. A half-wave section of line, 
folded back on itself, can be made to act 
as a phase inverter to provide a 4:1 impe- 
dance match. This kind of balun would be 
used when it was desired to feed a folded 
dipole driven element with coaxial cable. 

Increasingly common is the broadband 
balun, constructed either of coils or of a 
ferrite material, to effectively cover sev- 
eral frequency octaves, This kind of balun 
is especially useful in directly feeding the 
multiband Yagi having a split driven ele- 
ment. Inexpensive, low-loss beam baluns 
are readily available from a number of 
manufacturers. 

The more popular, and mechanically 
superior, methods of feeding the Yagi ar- 
ray are based on leaving the driven ele- 
ment in one piece and shunt-feeding it 
with either balanced or unbalanced 
transmission lines. The oldest type of 
shunt-feed matching device normally 
used with parasitic arrays is the delta- 
match, in which the driven element is fed 
with a 300-600 ohm transmission line 
which is fanned or tapered-out as it ap- 
proaches the driven element, This sys- 
tem allows a fair impedance match, but 
adjustment interacts with the driven ele- 
ment's tuning, making it inconvenient in 
practice. 

A refinement of the delta-match is the 
T-match, a much easier to adjust adapta- 
tion. In the T-match, which resembles the 
gamma-match, there are two Trods | 
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Driven element 


Grounded 


Coax to 
transceiver 


Illustrated here is a typical gamma-matching system, in 
which the coaxial transmission line is connected to the beam 
by means of a series capacitor and gamma rod. The gamma 
rod's diameter is small with respect to the diameter of the di- 
pole element; the far end of the rod is shorted to the driven el- 
ement by means of a moveable clamp. 

In adjusting the system, the length of the gamma rod is ad- 
justed along with the setting of the capacitor until the lowest 
possible s.w.r. is attained. 

Fig. 1- The gamma match. Actually one-half of the older 

T-match, the gamma-match is probably the most popular 

Yagi beam matching device in use today. The device allows 

the driven element to be one strong unbroken length, and per- 
mits easy matching to coaxial cables. 


When using balanced antennas with standard, unbalanced 
coax lines, it's wise to include a balun for optimum perform- 
ance and to avoid antenna pattern distortion, particularly with 
beam antennas. Shown here are representative KLM ferrite- 
core baluns for h.t. use, and very low-loss sleeve types for op- 
eration on 2 meters and higher frequencies. The firm also 
sells a line of similar-appearing v.h.f./u.h.f. power divider/ 
couplers for those who wish to stack beams for EME, DX, 
tropo, and satellite operation. These couplers or power divid- 
ers replace the usual “rat's nest” of matching cables and 
connectors required for beam stacking; they can be config- 
ured to handle from 2 to 32 antenna stacks. (Photo courtesy 
KLM Electronics, Inc.) 


spaced a short distance from the driven 
element by means of adjustable straps; 
resonating capacitors are incorporated 
in each leg of the T-match for adjustment 
purposes. A further modification of the 
T-match combines the basic T-match 
with a balun transformer to match the un- 
balanced coaxial transmission line to a 
balanced split dipole driven element. 

This brings us to the most popular 
beam matching device, the gamma-match 
(fig. 1). This device is really half of a T- 
match, and is used to match unbalanced 
coaxial line to either a balanced or unbal- 
anced driven element. The device con- 
sists of a single ‘gamma rod" and a 
series resonating capacitor; the resonat- 
ing capacitor acts to cancel out the de- 
tuning effect of the rod. Use of the gam- 
ma-match allows the outer shield of the 
coax to be grounded to the center of the 
driven element, which is good from a 
safety standpoint. For many reasons, the 
gamma-match is probably the best de- 
vice to use when feeding the Yagi with 
coax. 

There are several versions of the gam- 
ma-match. In one version, known as the 
coaxial gamma-match, the resonating capa- 
citor forms a portion of the gamma rod. In 
this case, the gamma rod is made of con- 
centric sections of aluminum tubing; the 
capacitance is changed by varying the 
position of the outer aluminum tube. The 
so-called tri-gamma-match, or triple gamma- 
match, is really three gamma-matching 
units connected in parallel to feed a tri- 
band beam with a common transmission 
line. Each of the three gamma-matching 
devices is "cut" to the proper dimen- 
sions for the band it is to cover. In prac- 
tice the lowest band is adjusted for mini- 


and then the highest band. Another re- 
finement is the omega-match. In this de- 
vice, the matching rod is made shorter 
than in the usual gamma match. Instead 
of making the impedance ratio adjust- 
ment by varying the length of the rod, this 
is done by varying the capacity-to-ground 
at the rod's terminating end. A second ca- 
pacitor, in addition to the resonating ca- 
pacitor, is required in the omega-match 
Some amateurs find the omega-match 
more practical than the gamma matchon 
large, low-band arrays, since the capaci- 
tor adjustments are close to the feed- 
point, and adjusting the capacitors is 
more convenient than working with the 
shorting bar at the outer end of the gam- 
ma rod. 

Tuneup and adjustment don’t have to 
be a great deal more complicated or 
time-consuming than that involved with 
dipoles or verticals, particularly if the 
beam is a factory-made model for which 
dimensions and adjustments are “‘can- 
ned.” In any case, the most important as- 
pect of antenna tuneup is to ensure that 
the driven element is properly set. If set 
incorrectly, proper adjustment of the en- 
tire system will be difficult or impossible 
to achieve, and performance may be de- 
graded. Resonant frequency can be set 
using only the ‘‘book”’ dimension, though 
a grid-dip-oscillator or antenna-noise- 
bridge can be put to good use to set reso- 
nance. Preliminary measurement and 
adjustment can usually be done with the 
beam lying on the ground, with the reflec- 
tor resting on the ground and the director 
pointed skyward. The adjustment for the 
driven element should hold true in the air, 
and it’s usually not necessary to specifi- 
Cally tune the reflector or directors. The 


mum s.w.r. first, then the middie band, | matching system can be tweaked for a 
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1:1 s.w.r, between the feedline and driven 
element when the antenna is raised to its 
operating height. Multiband trap beam 
tuneup is more complicated, since the in- 
dividual sections of the driven element 
“between traps'’ must be adjusted for 
best s.w.r., and adjustments between the 
various bands can interact. 

We've indicated that it's not usually 
necessary to fine-tune anything but the 
driven element in most beams. However, 
in the case of wire element Yagis, or 
quads, the reflectors and directors 
should be tuned, preferably with the an- 
tenna installed at its ultimate operating 
position, since the fact that the antenna is 
constructed of wire makes it impossible 
to cut and install the wire elements to the 
exact dimensions required. If one wishes 
to precisely tune the beam, it is best done 
on a short temporary tower using a field- 
strength meter (FSM) or the S-meter of a 
receiver attached to a simple dipole an- 
tenna located several wavelengths from 
the beam under test. The beam can be 
tuned for maximum gain by carefully not- 
ing FSM or S-meter readings as the ele- 
ment lengths are changed, 

As for array bandwidth, most close- 
spaced arrays show optimum perform- 
ance only over a range of 1-2% of the de- 
sign frequency, or up to about 500 kHz on 
10 meters. One can fudge" abit, getting 
the antenna to work reasonably well over 
a wider range by specifically adjusting 
the director or directors to yield maxi- 
mum gain at the highest frequency to be 
covered, and by adjusting the reflector to 
produce optimum gain at the lowest fre- 
quency. This procedure flattens the gain 
curve, resulting in some gain loss at all 
frequencies, but allowing a more uniform 
gain across a broad range. 
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Transmission line length has no real 
bearing on antenna tuning, though as a 
practical matter, changing the length of 
the line will change the impedance at the 
input (transmitter) end of the line. So, in 
some cases, where “‘all is well” with the 
beam except for a troublesome s.w.r. on 
one or more bands, it may be wise to ex- 
periment by inserting short (1/10 to 
1/8-wavelength) line segments to effec- 
tively change the load the transmitter 
sees by changing the apparent s.w.r. on 
the line. 


On The Air 


Now that the array has been installed 
and tuned up, what next? Effective beam 
employment may seem self-evident, but 
a few things should be kept in mind. 

A beam isn't much good unless it's 
aimed properly. While h.f. beam accura- 
cy doesn't need to be measured to the 
degree, an error of more than 10 degrees 
is too much. Key to proper beam align- 
ment is an understanding of the great cir- 
cle bearing. The angle that the great-cir- 
cle (shortest) path forms with a line run- 
ning due north through your QTH is called 
the great circle bearing. This is the bearing 
to which your antenna should be set for 
maximum signal strength over a given 
circuit, In some cases, the long path may 
be desired, in which case the antenna 
should be set to the reciprocal bearing, 


Homemade toroidal balun shown here of- 
fers a good match between an unbalanc- 
ed coaxial transmission line and a bal- 
anced antenna. This unit is designed for a 
1:1 impedance ratio, though 4:1 units are 
readily made or purchased. 


which is 180 degrees opposite from the 
outward bearing. 

There are a variety of DX-antenna 
pointing methods in use; each has its ad- 
vantages and disadvantages. Probably 
the most common method makes use of 
an azimuthal equidistant map; this kind of 
map is made especially for use in deter- 
mining radio bearings. It's possible to 
purchase maps that show as the centera 
point at or near your station location. Us- 
ing the scale of great-circle bearings 
printed on the map perimeter and draw- 
ing a line from the center through the lo- 
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cation of the distant station, the desired 
great-circle bearing can be directly read 
from the scale. Computer-generated 
great-circle bearing charts are also avail- 
able, and are usually constructed for your 
precise location. These are becoming in- 
creasingly popular. 

All methods require that you be able to 
accurately determine true (rather than 
magnetic) north from your location. 
Sighting the North Star will allow you to 
determine true north and initialize your 
beam and rotator within a degree or two. 
Note that while a compass will locate 
magnetic north, you must allow for the 
proper amount of magnetic variation for 
your area. 

Note that at times, the shortest path 
between two DX stations may not be the 
best way to aim your antenna. In such 
cases, long-path provides the best re- 
sults, in which case the beam should be 
rotated 180 degrees. This is called the re- 
ciprocal bearing, as mentioned earlier. 

A final point: in evaluating the practical 
performance of your beam, give it a 
chance to perform over a period of time. 
Be particularly careful of comparison sig- 
nal reports with both nearby and distant 
amateurs, Put the antenna through its 
paces over a few weeks or months, under 
varying propagation conditions, different 
times of day, etc. 


An Interesting Product 


A low-cost product that should be of in- 
terest to the antenna buff—a fairly new 
one—is Coax-Sea/®, a handmoldable 
plastic material that is used to seal other- 
wise leaky coaxial fittings from moisture 
and corrosion. This unusual material, 
manufactured by Universal Electronics, 
Inc., 1280 Aida Drive, Reynoldsburg, OH 
43068, is a permanently pliable, rubber- 
based plastic. The inexpensive material 
stays flexible in any reasonable tempera- 
ture from —30 degrees F to + 180 de- 
grees F, and it adheres to all surfaces, in- 
cluding the new polyvinyl coaxial cable 
sheaths to which silicon rubber based 
sealers will not adhere well. 

The non-conductive, non-contaminat- 
ing material is sure to save a great deal of 
grief in protecting coaxial fittings and oth- 
er beam parts high atop a tower. For am- 
ateur use, the material comes in 60” x 
Ya” rolls for overlap taping in the fashion 
of ordinary taping of electrical connec- 
tions using plastic electrical tape. Ac- 
cording to the manufacturer, the material 
has been demonstrated in the field to 
have a minimum of 5 years serviceability. 

In the lab the non-toxic product has 
been shown to resist the sun's ultraviolet 
rays for at least 8 years. Burial is effective 
for at least 5-6 years. 

I've used the material, and about the 
only complaint | have about it is that it's 
strange to touch—something on the “| 


der of a child's modeling clay—sort of 
“goopy,’” as the XYL might put it. But that 
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characteristic seems a small price to pay 
for the job the material is capable of per- 
forming. 


Summing Up 

This wraps up our multiple-part discus- 
sion of the Yagi-Uda array. Over the 
course of several months, we have cov- 
ered the basic dipole; parasitic element 
operation; two-, three-, and multiple-ele- 
ment arrays; the trap multiband Yagi; 
beam construction and installation; and 
feeding, matching, and tuning considera- 
tions. We have also highlighted beam op- 
erating techniques as well as some sure- 
ly controversial ‘which is best'’ antenna 
pointers. 

Is the Yagi your choice for an effective 
h.f. antenna? We'll never resolve whether 
it's the best choice for DX, since that de- 
cision depends, in the final analysis, on 
what you want in an antenna. For many 
thousands, however, the Yagi represents 
a virtually unbeatable antenna, 

Next month, we will continue with an- 
other antenna subject of timely interest. 
See you then. 

73, Karl, W8FX 
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